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milliampcrc transformers 
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of usefulness; studying the size and action of the heart — following a 
barium meal through the gastro intestinal tract — the location of foreign 
bodies or the reduction of the simplest fracture. Powerful — handsome 
— compact — complete in a single unit at about one-half the price you 
would expect to pay. 

Send for the book “The Vertical Fluoroscopic X-Ray Unit / 1 
Your request will be answered by return mail. 


The Engeln Electric Company 

X-Ray and Physiotherapy Equipment 
Superior Avenue at East Thirtieth Street, Cleveland. Ohio 
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CHRONIC OBSTRUCTION OF THE SMALL INTESTINE 1 


By JAMES T. CASE, M.D., 
Battle Creek Sanitarium, 

T HE literature is filled with accurate 
and, we may say, classical descrip- 
tions of the X-ray findings in duo- 
denal ulcer and its differential diagnosis. 
Less accurate, and certainly less in agree- 
ment are the findings and their interpreta- 
tion in conditions involving the second and 
third portions of the duodenum and the re- 
mainder of the small bowel. A great deal 
of controversy has arisen as to the condi- 
tions called chronic duodenal ileus and 
chronic ileal stasis — stagnation of opaque 
material in the duodenum and in the ter- 
minal portion of the ileum. There is such 
a large personal factor obviously present in 
the interpretations that one is almost be- 
wildered by the divergent opinions voiced. 

There is a clear field of agreement and 
obvious sound sense in interpreting the 
findings of the opaque meal study in cases 
of congenital or neoplastic obstruction of 
the duodenum or remaining small bowel, — 
indeed, with any kind of obstruction where 
there is evident blocking of the lumen of the 
bowel, with accumulation of opaque mass 
above the stricture in what is evidently di- 
lated lumen, and lack of opaque mass, or at 
least scarcity of it, below the stenosis. The 

lPresented before the Radiological Society of North 
America, at the Twelfth Annual Meeting, at Milwaukee, 
Nov. ap-Dec. 4, 1926. 


LA.C.S., D.M.R.E. (Cambridge) 
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difficulties arise in those borderline condi- 
tions verging on purely functional disturb- 
ances, for such may be called many cases 
of stasis in the duodenum or terminal ileum. 

Illustrating some of the statements just 
recorded may be cited a recent paper by 
Wheelon ( 1 ) in which we find the statement 
that duodenal retention and reverse motility 
— passage of barium toward the pylorus — 
were observed radiologically in seventy-four 
of a series of seventy-seven patients who 
came to surgery for the correction of path- 
ologic changes within the abdomen. If the 
author’s observations are correct, it is evi- 
dent that reversal of motility in the duode- 
num is by no means an unusual finding. One 
would certainly be tempted to draw the con- 
clusion that no very great reliance could be 
placed upon duodenal antiperistalsis as an 
indicator of serious duodenal or upper 
jejunal pathology. On the other hand, 
Schwarz (2), of Vienna, declares that retro- 
grade transport of duodenal contents is seen 
only in true stasis, and in its most charac- 
teristic form in deep duodenal stenosis. 
Schwarz especially calls attention to the type 
of broad contraction ring which sweeps be- 
fore it a considerable mass of duodenal con- 
tent, and then returns it in the retrograde 
direction in a manner analogous to the to- 
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and-fro movement of opaque material in the 
esophagus above a stricture. 

NORMAL DUODENAL MOTOR BEHAVIOR 

The writer (3) in 1915, before the Amer- 
ican Roentgen Ray Society, described the 


during suspended respiration. Although in 
obstruction of the duodenum one should look 
for and expect to find reverse duodenal per- 
istalsis, this retrograde duodenal transport 
is not necessarily pathognomonic of organic 
obstruction. It may be easily produced by 



Fig. 1. Illustrating reverse peristalsis in the duodenum. (After Schwarz.) 


motor behavior of the duodenum in the fol- 
lowing words: “At irregular intervals, de- 
pending upon the mechanism which controls 
the opening of the pylorus, the duodenal 
bulb contracts, the contraction appearing 
about two centimeters beyond the pylorus. 
This contraction is occasionally seen to be- 
gin at the pylorus itself. This contraction in 
the bulb occurs when an antrum contraction 
is nearing the pylorus, usually when the an- 
trum contraction wave is about three centi- 
meters from the pylorus. Serial radiograms, 
according to the method of Kaestle, further 
developed by Pirie, Cole, George, and Ger- 
ber, will demonstrate beautifully the nature 
of this duodenal bulb contraction. It is a 
ring contraction wave which carries a bolus 
of material usually the entire length of the 
duodenum past the duodenal junction.” 

Were one to depend solely upon film 
records, the appearance of barium recorded 
at certain moments in connection with one 
of these ring contraction waves might lead 
to an erroneous diagnosis of duodena! ob- 
struction, It was the writer’s opinion at 
that time that one frequently sees reverse 
peristalsis in the duodenum, independently 
of respiration, as may be proved by studies 


compressing the duodeno-jejunal junction 
between the palpating hand and the spine, 
thus producing a temporary obstruction; and 
it is also possible to observe such antiper- 
istalsis when an emaciated patient is lying 
upon the back and the duodenum is com- 
pressed by saddling across the spine. 

DUODENAL STASIS 

Kinking at the duodeno-jejunal flexure 
has been advanced as a common cause of 
chronic duodenal stasis (Lane, and numer- 
ous others). Some have added the factors 
of ptosis of the third portion of the duo- 
denum (abnormal fixation according to 
others), of drag of the mesentery across 
the third portion of the duodenum, renal 
prolapse, ileocecal prolapse. Whatever 
truth there may be in any or all of the above 
(and undoubtedly they all occur), the fact 
remains that if we are to develop radio- 
logic diagnosis of duodenal obstruction in a 
safe, sane, and reliable manner, we must 
recognize that from the radiologic examina- 
tion alone we derive one important sign, 
vie., the proof or lack of proof of stasis. 
Again, let us be reminded that the so-called 
“writhing duodenum,” believed by some to 
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be pathognomonic of duodenal obstruction, 
is demonstrable in almost every thin pa- 
tient when examined in the supine position 
and with the unusually large amounts of 
barium recommended by Jordan and others; 

{ 
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Fig 2 Illustrating ileus of the third portion of 
the duodenum from pressure of the superior mesen- 
teric vessels (Adams ) 

that we must employ the fluoroscope in 
studying intestinal peristalsis if we would 
avoid error; that a true duodenal obstruc- 
tion should be demonstrable on repeated ex- 
amination and should seriously interfere 
with the passage of material past the seat of 
hindrance. Man)’ cases of so-called “writh- 
ing duodenum” supposed to be due to duo- 
deno- jejunal region obstruction, exhibit also 
early filling of the upper small bowel and 
such extensive and uniform distribution of 
barium throughout the entire small intes- 
tine, with clearance of both stomach and 
duodenum within the normal time, that one 
cannot entertain the idea of obstruction. 
With an organic obstruction of the duode- 
num the characteristic signs should be ob- 


tainable with the patient in any position, 
taking care not to mistake unusual filling of 
the duodenum as necessarily or even prob- 
ably indicating duodenal obstruction, re- 
membering (let it be repeated once more) 
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Fig 3 Chronic duodenal ileus associated with 
duodenal ulcer 

that apparent duodenal dilatation may re- 
sult from examination of the supine patient, 
for in this position the duodenum saddles 
over the spine in such a way as to make a 
certain degree of obstruction at the duo- 
deno- jejunal flexure, with writhing duodenal 
movements Unusual visualization of the 
duodenum may also result from too rapid 
delivery of the gastric contents into the duo- 
denum through pyloric insufficiency. This 
insufficiency may be associated with achylia 
or duodenal ulcer or with pancreatic dis- 
ease which has not yet reached the stage 
where by its mass or by actual extension 
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Fig. 4. Chronic duodenal ileus associated with 
duodenal ulcer. 


onto the duodenum it causes organic ob- 
struction. When the duodenum is unusually 
filled, one rules out organic obstruction if 
there is free filling of the first portion of 
the jejunum. If the patient has been rest- 
ing upon the right side for a while preced- 
ing the fluoroscopic study or before the film 
records, one is likely to find the duodenum 
unusually filled. 

From the above discussion it would ap- 
pear that the only radiologic proof of duo- 
denal stasis is the demonstration of a pro- 
longation in the emptying time of the duo- 
denum, indirect evidences being writhing of 
the duodenum, retrograde transport of duo- 
denal contents, duodenal dilatation, care be- 
ing taken to differentiate and rule out the 
causes of error above related. 

As to the cause of the stasis, little more 
information is available from the radiologist 
unless he takes into account facts obtainable 
from the history. In a young infant, a con- 
genital obstruction should be suspected, 
though some writers attribute certain cases 
of duodenal stasis occurring in later life to 
congenital hepato-duodenal and hepato-colic 
bands which give no trouble until the third 



Fig. 5. Chronic duodenal ileus associated with 
duodenal ulcer. (See Fig 6.) 


or fourth decade of life. Following an op- 
eration, one must carefully study to differ- 
entiate an obstruction the result of post- 
operative adhesions and an obstruction 
which existed before the operation and in 
the treatment of which an operative failure 
must be recorded, usually on account of a 
wrong diagnosis. There is a fairly large 
group of cases where duodenal obstruction 
with symptoms mainly of a gastric nature 
follows a gall-bladder operation, especially 
where a cholecystostomy was done rather 
than a cholecystectomy; the former opera- 
tion is more likely to be followed by exten- 
sive post-operative adhesions which must 
involve the duodenum. 

In certain cases, from the radiologic find- 
ings alone, it is possible to state the cause 
of the obstruction: A carcinoma of the 
stomach may be apparent, along with evi- 
dence of duodenal stasis, in which instance 
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it is reasonable to state that the obstiuction 
is probably due to extension of the carci- 
noma, especially on the posterior wall, with 
involvement of the duodeno- jejunal junc- 
tion. There may be an ulcer of the stomach, 
especially on the posterior wall, or even of 
the duodenum, with secondary adhesions in- 
volving the duodenum. The distal end of 
the shadow of the dilated or obstructed duo- 
denum may exhibit characteristic filling de- 
fects suggesting primary malignant disease 
of the duodenum. A serrated outline of 
the narrowed persisting duodenal shadow 
(normally the duodenal shadow is never 
persistently seen beyond the first portion) 
would indicate malignant disease extending 
from the pancreas, the liver, the kidney or 
colon, the particular one being suggested by 
other radiologic findings or by the direction 
of displacement of the duodenal shadow. A 
pancreatic tumor usually spreads out the 
shadow of the duodenum so that it de- 
scribes a larger curve than usual. 

Diverticula of the duodenum rather 
rarely cause obstruction, but their presence 
should not escape a careful fluoroscopic 
study, with palpation of the abdomen under 
the fluoroscopic screen. When diverticuli- 
tis is present, implying by this term inflam- 
matory changes in or about the sac, then the 
associated adhesions or induration may 
cause obstruction. The majority of our 
cases of duodenal diverticula did not cause 
obstruction of the duodenum. 

DUODENAL STENOSIS 

Duodenal stenosis may be considered un- 
der three heads: supra-ampullary, ampul- 
lary, and infra-ampullary. 

In supra-ampullary duodenal obstruction, 
clinically no bile is found in the stomach 
contents, and roentgenologically the findings 
are very likely to suggest a duodenal steno- 
sis of the type ordinarily produced by duo- 
denal ulcer. The symptoms generally, both 
clinical and roentgenological, are gastric 
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Fig 6 The residue in the dilated duodenum 
after completion ol gastric evacuation (Sec Fig. 

5 ) 

rather than duodenal ; sometimes it is impos- 
sible to elicit any roentgen sign to differen- 
tiate such an obstruction from a pyloric 
stenosis The lesions to be differentiated 
are the ones which commonly have to be 
considered and excluded in making a diag- 
nosis of duodenal ulcer with obstruction. 
A primary carcinoma of the duodenum is 
extremely rare. Extension of malignant 
disease from the pancreas or liver or gall 
bladder, periduodenal adhesions from gall- 
bladder disease or following gall-bladder 
operation are among the important patho- 
logical states to be thought of. The pres- 
ence or absence of jaundice may assist in 
the diagnosis. The writer bad one case of 
supra-ampullary-duodenal obstruction due 
to impaction of a large gallstone which bad 
found its way into the stomach through 
spontaneous cholecystogastrostomy. 

Ampullarj' obstructions of the duodenum 
are usually associated with jaundice and 
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Figs. 7 (upper left), 8 (upper right), 9 (lower left), and 10 (lower right). Chronic duodenal ob- 
struction due to carcinoma of pancreas infiltrating connective tissue in region of duodeno-jcjunal flexure. 
Arrows point to duodenum. Note the different shapes of the duodenum observed at various times during 
duodenal contractions. The shape illustrated in Figure 9 was associated with spasms of intense abdominal 
pain. 


with disease of the biliary tract. The roent- 
gen findings are similar to those of supra- 
ampullary stenosis. Cholecystography may 
be helpful in this type of obstruction. 

Infra-ampullary obstruction (deep duode- 
nal stenosis), clinically characterized in 
most instances by the presence of bile in 
the stomach contents, may he due to any one 
of a long list of causes, among which the 
following may he mentioned: metastatic 


carcinomatous glands near the mesenteric 
root; adhesion of high jejunal loops to the 
anterior abdominal wall following peritoni- 
tis; fixation of the duodeno-jejunal flexure; 
paraduodenal hernia; hernia of the dia- 
phragm; pericecal adhesions, appendix be- 
ing attached by inflammation to the root of 
the mesentery; carcinoma of the pancreas 
infiltrating the root of the mesentery and 
duodenum ; gastric ulcer with the inflam- 
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matory process drawing up and kinking the 
duodeno-jejunal flexure; chronic arterio- 
mesenteric obstruction of the duodenum. 

It is a notable fact that in many cases of 
gastric or duodenal ulcer there is to be ob- 
served behind the stomach an inflammatory 
lesion resulting in one or more adhesion 
bands involving the duodeno-jejunal flex- 
ure. In our cases a common cause has been 
malignant disease of the pancreas or stom- 
ach, with associated malignant or inflam- 
matory infiltration of the retroperitoneal 
connective tissue around the root of the 
mesentery or duodenum, causing fixation of 
the duodeno-jejunal junction. 

In benign cases there is frequently a com- 
bination of pressure of the superior mesen- 
teric artery and of the root of the mesen- 
tery plus the drag of intestinal loops on the 
mesenteric root, making obstruction at the 
flexure. Experimental observations made 
by Albrecht, Melchior and others (4) seem 
to show that a pull of one and one-half to 


Fig. 12 Extensive carcinoma of the stomach 
with infiltration to duodeno-jejunal flexure causing 
high-grade duodenal obstruction 

two kilograms may be developed by intes- 
tinal coils dragging on the mesenteric root. 
Brin and Denechau cite an interesting case 
in which there was the added factor of 
atheroma of the superior mesenteric artery 
and a considerable augmentation of size of 
the mesenteric root Bloodgood has sug- 
gested that the cecum when enlarged and 
prolapsed down into the pelvis may play a 
part in stretching the mesentery. In other 
cases at operation one may note the high 
position of the spinal column with the prox- 
imal part of the mesentery presenting, tight- 
ly stretched over the spine, and with the 
small intestine hanging down not so much 
toward the pelvis as in the direction of the 
two lumbar grooves created by the project- 
ing spinal column; the jejunum is seen to 
be collapsed while the duodenum is dilated. 

Among the above-named causes of chron- 
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Fig. 13. High-grade duodenal obstruction and 
gastric ueiaj .isauciuixu wnn carcinoma of the duo- 
denum 

ic duodenal obstruction was mentioned fixa- 
tion of the duodeno-jejunal flexure It was 
generally accepted that the duodeno-jejunal 
flexure should he more or less mobile 
When fixation occurs as the result of cica- 
tricial hands following gastric or duodenal 
ulcers or as a result of infiltration from in- 
flammatory or malignant processes in the 
ricinity, duodenal stagnation and dilatation 
are apt to occur. 

At times there may appear to he a marked 
variation in the position of the duodeno- 
jejunal flexure as related to the position of 
the lower border of the stomach, hut it is 
self-e\ident that this variation is in reality 
one which has to do with the changing po- 
sition of the lower border of the stomach 
incident to filling and emptying rather than 
to any change in the position of the flex- 
ure. 

During the roentgen examination we ob- 
sened the following in cases of chronic 
duodenal stasis: 

When the rapid movement of the barium 
toward the jejunum begins, it is throwm 
hack to the duodenal bulb by a powerful 
antiperistaltic contraction In the mean- 
time, as a result of the gradual filling of the 
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Fig 14 High-grade duodenal obstruction due to 
infiltration from carcinoma of pancreas 


third portion of the duodenum, a peculiar 
shadow', with convexity downward, devel- 
ops, which becomes larger and larger as the 
former movement is repeated From time 
to time it is seen that some portions pass 
into the jejunum At times the horizontal 
portion of the duodenum which has now' 
become filled loses its serrated contour and 
becomes perfectly smooth in outline; then 
again, during periods of violent contraction, 
marked serrations occur Complete evacu- 
ation of the dilated third portion of the duo- 
denum usually requires a little longer than 
the time for emptying the stomach, and 
sometimes much longer, even up to tw'enty- 
four hours 

In obstructions due to invasion of the 
duodenum by extra-duodenal lesions, such 
as carcinoma of the pancreas and < re- 
troperitoneal neoplasms, there is to i 
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Fig. IS. Chronic small intestinal obstruction, 
post-operati\ c, due to adhesions of small bowel to 
anterior abdominal wall in region of old suprapubic 
scar. 

an irregularity of the border of the duode- 
nal shadow which is highly suggestive of 
such neoplastic invasion (Fig. 14). 

From the degree of duodenal dilatation 
one may be justified in attempting to draw 
an inference as to the nature of the ob- 
structing lesion. For instance, just as in 
the esophagus, long standing, benign pro- 
gressive lesions may permit very marked 
dilatation as contrasted with the relatively 
slight enlargement attending malignant ob- 
structive lesions, so in duodenal obstruc- 
tions, the greatest dilatations are noted with 
tuberculous or other benign obstructions, 
rather than with malignant types of hin- 
drance which are of relatively much shorter 
duration. In a tuberculous stricture high 
in the jejunum or near the duodeno- jejunal 
junction the slowly and progressively de- 
veloping obstruction may lead to a duodenal 
dilatation of enormous size, the distended 



Fig. 16. Roentgenogram made 4yi hours after 
meal in the case of Mrs. \V , referred to in text. 
No evident abnormality of small intestine Only 
very moderate ileac delay. 

duodenum sinking low down retroperitone- 
ally on account of its great size and weight. 
In such a case the factors causing the ob- 
struction are not only the primary stricture, 
but later a pull developed from the distend- 
ed duodenum accentuates the drag on the 
mesenteric root, still further developing the 
obstruction. 

Note should be made also that duodenal 
stenosis is not always persistent. There are 
types of intermittent duodenal stenosis in 
which a roentgen examination made at a 
time when the stenosis is not active may fail 
to show any signs of obstruction. One 
might think this group of cases associated 
principally with gastroptosis, the mesentery 
being elongated ; but even organic and per- 
manent lesions of the duodenum may pro- 
duce obstruction of the intermittent type 
and be discoverable roentgenologically only 
if one happens to be making the examina- 
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Fig 17 Same case as Figure 10, two weeks later, 
after jiatient had de\ eloped acute small intestinal 
obstruction 

tion during an acute exacerbation. This 
we ha\e noted repeatedly in chronic ileal ob- 
structions. especially those associated with 
post-operative adhesions. The intermittent 
character of the symptoms may be explained 
hv the fact that the stenosis is often only 
relathe According to Xesbit (5). a par- 
tial duodenal obstruction can be demonstrat- 
ed in a large proportion of cases of dyspep- 
tic symptoms. 

The pain in chronic duodenal obstruction 
is usually localized at the umbilicus or near 
it, occurring in cramps or temporary spasms 
of pain, usual!} with intervals of relative 
freedom. The-e spasms occur from half 
an hour to an hour following meals and 
sometimes are as-ociated w ith upper abdom- 
inal distention. In one case the enlarged 
duodenum was mistaken for a distended gall 
bladder. During the-e spasms of almost 


unendurable pain the patient may turn pale 
and break out in a cold sweat, exhibiting 
symptoms to make one think of a perfora- 
tion. These spasms of pain may last from 
fifteen to thirty minutes. 

In palpating for a point painful on pres- 
sure in relation to the duodenum, one should 
recognize that in many cases of chronic duo- 
denal ileus the third portion of the duo- 
denum has developed a dilatation downward 
in the loose connecthe tissue behind the 
peritoneum well toward the true pelvis, and 
that palpation over the duodenum in such 
cases should be made much lower than 
usual in the abdomen. 

JEJUXO-ILEAL MOTOR PHYSIOLOGY 

In the jejunum and ileum we observe 
roentgenologically four types of peristaltic 
movements : 

(a) A pendulum movement, which is as- 
sumed to be brought about by local irrita- 
tion of the intestinal wall, and which is 
known to bring about an admixture, knead- 
ing, pressing, rolling and pushing together 
of the intestinal contents without causing 
any considerable change in its location. 

( b ) Rhythmical segmental movements 
characterized ordinarily by the formation of 
large, jagged indentations. This movement 
is ordinarily limited to the ileum and does 
not begin until three hours after eating. It 
assembles and inspissates the intestinal con- 
tents, preparing them for absorption. 

(c) True peristaltic, or forwarding peri- 
staltic movements, which take place without 
any considerable shitting of the intestinal 
wall, are brought about by the mechanical 
and chemical stimulation of the food and 
by thermic and psychic influences. Through 
this movement there is a periodical pushing 
forward of the intestinal contents distal- 
ward as the result of stimulation and con- 
traction above and of relaxation and dila- 
tation below the segment in which the move- 
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Fig 18 Roentgenogram made 8$4 hours after Fig 19 Same case as Figure 18, 18 hours later 
meal, showing ileum containing only a \ery feu Regurgitation of ingested food through an mcom- 
traces of the opaque meal (See Fig 19) petent ileocecal \al\e 


ment occurs A peristaltic movement of 
this sort is rarely seen on a roentgenogram, 
but we recognize its results in changes of 
position of opaque mass On the fluoro- 
scopic screen such movements are easily fol- 
lowed, sometimes for long distances This 
true peristaltic or rapid forward movement 
is usually much more pronounced in the je- 
junum where the opaque materials are car- 
ried forward rather quickly 

( d ) Division and distribution move- 
ments, recently described by Rieder (6), 
occur chiefly in the ileum and probably sup- 
plement the rolling-out movement of the 
rhythmical segmentation, with the forma- 
tion of masses or clumps of opaque materi- 
als which may divide into various sized 
groups and again coalesce, repeating the 
process until the ileum is emptied 

Kerkring’s folds, which play an impor- 
tant part in some of these movements, are 


recognizable in the roentgenogram b\ the 
tjpical feathery appearance of distended je- 
junal loops, and to a much less degree in 
the ileum There are also inconstant folds 
of mucous membrane which tend to pre\ cnt 
a too rapid forward movement of the in- 
testinal contents These folds are only 
scantily developed in the ileum 

In interpreting pathological conditions of 
the jejuno-ileum, important help can be de- 
rived from a study of the published woiks 
of Alvarez and of the late Walter Mills 
There is an important relation between the 
rate and manner of peristalsis in the small 
intestine and chronic colonic stasis. It is 
wise to recall some of the principles laid 
down by Mills (7) in his classical paper on 
the subject of abnormal small intestinal 
states : 

“When there is an organic alimentary ob- 
struction there will be dilatation and motor 
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Fir 17 Same ca<;t as Figure 16, two weeks later, 
afttr patient had <lc\ eloped acute small intestinal 
obstruction 

tion during an acute exacerbation. This 
we have noted repeatedly in chronic ileal ob- 
structions. especially those associated with 
post-operative adhesions The intermittent 
diameter of the ‘•ymptoms may he explained 
by the fact that the stenosis is often only 
relative. According to Nesbit (5), a par- 
tial duodenal obstruction can be demonstrat- 
ed in a large proportion of cases of dyspep- 
tic symptoms. 

The pain in chronic duodenal obstruction 
is usually localized at the umbilicus or near 
it, occurring in cramps or temporary spasms 
of pain, usualh with intervals of relative 
freedom. The-e -pa-uns occur from half 
an hour to an hour following meals and 
sometimes are associated with upper abdom- 
inal distention. In one case the enlarged 
duodenum was mistaken for a distended gall 
bladder. During tlu -i spasms of almost 


unendurable pain the patient may turn pale 
and break out in a cold sweat, exhibiting 
symptoms to make one think of a perfora- 
tion. These spasms of pain may last from 
fifteen to thirty minutes. 

In palpating for a point painful on pres- 
sure in relation to the duodenum, one should 
recognize that in many cases of chronic duo- 
denal ileus the third portion of the duo- 
denum has developed a dilatation dowmvard 
in the loose connective tissue behind the 
peritoneum well toward the true pelvis, and 
that palpation over the duodenum in such 
cases should be made much lower than 
usual in the abdomen. 

JEJUNO-ILEAL MOTOR PHYSIOLOGY 

In the jejunum and ileum we observe 
roentgenologically four types of peristaltic 
movements : 

(a) A pendulum movement, which is as- 
sumed to be brought about by local irrita- 
tion of the intestinal wall, and which is 
known to bring about an admixture, knead- 
ing, pressing, rolling and pushing together 
of the intestinal contents without causing 
any considerable change in its location. 

( b ) Rhythmical segmental movements 
characterized ordinarily by the formation of 
large, jagged indentations This movement 
is ordinarily limited to the ileum and does 
not begin until three hours after eating. It 
assembles and inspissates the intestinal con- 
tents, preparing them for absorption. 

( c ) True peristaltic, or forwarding peri- 
staltic movements, which take place without 
any considerable shifting of the intestinal 
wall, are brought about by the mechanical 
and chemical stimulation of the food and 
by thermic and psychic influences. Through 
this movement there is a periodical pushing 
fonvard of the intestinal contents distal- 
ward as the result of stimulation and con- 
traction above and of relaxation and dila- 
tation below the segment in which the move- 



CASE: CHRONIC OBSTRUCTION OF SMALL INTESTINE 


11 



Fig 18 Roentgenogram made 8'/2 hours after 
meal, showing ileum containing only a very few 
traces of the opaque meal (See Fig 19 ) 


Fig 19 Same case as Figuie 18, 18 hours later 
Regurgitation of ingested food through an incom- 
petent ileocecal \al\e 


ment occurs A peristaltic mo\ ement of 
this sort is rarely seen on a roentgenogram, 
but we recognize its results in changes of 
position of opaque mass On the fluoro- 
scopic screen such movements are easily fol- 
lowed, sometimes for long distances This 
true peristaltic or rapid forward movement 
is usually much more pionounced in the je- 
junum where the opaque materials are car- 
ried forward rather quickly 

( d ) Division and distribution move- 
ments, recently described by Rieder (6), 
occur chiefly in the ileum and probably sup- 
plement the lolling-out movement of the 
rhythmical segmentation, with the forma- 
tion of masses or clumps of opaque materi- 
als which may divide into various sized 
groups and again coalesce, repeating the 
process until the ileum is emptied. 

Kerkring’s folds, which play an impor- 
tant part in some of these movements, are 


recognizable in the roentgenogram by the 
typical feathery appearance of distended je- 
junal loops, and to a much less degree in 
the ileum There are also inconstant folds 
of mucous membrane which tend to prevent 
a too rapid forward movement of the in- 
testinal contents These folds are only 
scantily developed in the ileum 

In interpreting pathological conditions of 
the jejuno-ileum, important help can be de- 
rived from a study of the published works 
of Alvarez and of the late Walter Mills 
There is an important relation between the 
rate and manner of peristalsis in the small 
intestine and chronic colonic stasis It is 
wise to recall some of the principles laid 
clown by Mills (7) in his classical paper on 
the subject of abnormal small intestinal 
states : 

“When there is an organic alimentary ob- 
struction there will be dilatation and motor 
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delay proximal to it, their degree being de- 
termined by that of the obstruction and the 
resulting proximal dilatation or hypertro- 
phy. This same far-reaching proximal re- 
coil occurs in a somewhat less degree in 
functional obstruction of the bowels, as, for 
instance, marked colonic constipation. Any 
acquired local lack of resilience in the wall 
of the intestine, as from an inflammatory or 
other pathological condition, will lead to re- 
coil and relative proximal stasis. Lesions 
lessening the recoil-absorbing power of at 
least certain proximal portions of the ali- 
mentary tract determine a greater motility 
distal to it.” 

NORMAL. AND PATHOLOGICAL MOTILITY IN 
JEJUNO-ILEUM 

Normally the head of the barium column 
makes an uninterrupted transit from the 
duodeno-jejunal flexure to the ileocecal 
valve; that is, excepting for occasional 
short delays, the first holus of the barium 
pasr-ed through the duodenum normally 
continues without a definite arrest until it 
reaches the last ileal loop leading a train of 
boluses of opaque material through the 
small intestine which gradually accumulate 
in the terminal ileum before passing on into 
the cecum. There is usually a “puddle” of 
barium in the terminal ileum even after the 
cecum has begun to fill. 

When for any reason this procession of 
opaque materials is arrested at a point prox- 
imal to the terminal ileal loop, this fact 
should immediately arouse suspicion of an 
organic obstruction. If the small intestine 
proximal to the point of arrest shows a 
definite dilatation, it suggests at once that 
the obstruction is exhibiting an acute or 
subacute exacerbation. Widely dilated 
loops of jejunum or ileum exhibiting the 
feathery contours characteristic of small in- 
testine are always indications for surgical 
interference There is usually nothing in 


the X-ray appearance of these loops which 
is characteristic of the cause of the hin- 
drance resulting in the obstruction and from 
which we may draw an inference as to the 
nature of the obstruction. In a few cases 
of obstruction high in the jejunum the 
writer has been able to delineate an irregu- 
larity of the bowel shadow just above the 
stricture, characteristic of a cauliflower 
growth. In obstruction due to diverticulum 
of the jejunum or ileum, we are occasion- 
ally able to recognize the sacculation. Gen- 
erally, however, it is necessary to draw upon 
the history and the physical examination to 
determine the nature of the cause of the ob- 
struction. Here, again, as mentioned earlier 
in the paper, it is evident that we must rec- 
ognize that the principal value of the X-ray 
lies in the determination of the fact of the 
obstruction and its location. An obstruct- 
ing Lane’s kink or obstruction in relation to 
the appendix may be suspected when the 
hindrance is located in proximity to the ileo- 
cecal valve. A gallstone impaction may be 
suspected following a severe attack of bil- 
iary colic. Multiple small intestine adhe- 
sions are frequently associated with a 
chronic salpingitis, degenerating cystic or 
fibroid growth, or other inflammatory pel- 
vic disease. A primary intra-intestinal 
growth, benign or malignant, can only be 
suspected in cases where careful interroga- 
tion of the patient and physical examination 
seem to exclude other possible causes. 

TOST-OPERATIVE ADHESIONS 

Very often a chronic small intestine ob- 
struction is found following operation, 
either as a complication of the operation it- 
self or associated with some inflammatory 
lesion for which the operation was per- 
formed. It is a disconcerting fact that fre- 
quently in cases following surgical opera- 
tion where immediately after the operative 
procedure the patients develop crises of in- 



CASE: CHRONIC OBSTRUCTION OF SMALL INTESTINE 


13 


testinal distress, coming on intermittently, 
which had not existed prior to the opera- 
tion, careful roentgen observations fail to 
give the usual decisive evidence of obstruc- 
tion unless we happen to make the examina- 
tion at a time when the obstructive lesion 
is active. 

This is well illustrated by Figs. 16 and 17 
of Mrs. W. (194-561), 34, who suffered an 
acute appendicitis at 16 years. At 18, nau- 
sea and vomiting commenced. Removal of 
right ovarian cyst at 20. Ulcer of stomach 
was suspected but at operation none was 
found, but vomiting became less frequent, 
but still continued until she applied for ex- 
amination. Five years ago complete hys- 
terectomy for relief of uterine hemorrhages. 
Three years ago the nausea and vomiting 
again became very frequent, often accom- 
panied by diarrhea and anemia. Prolonged 
rest in bed improved the condition. Two 
years ago a repetition of this experience. 
In the interim only relative freedom from 
nausea and vomiting. A year ago the pa- 
tient went through a well-known clinic 
where her trouble was thought to be con- 
genital. Weight now 25 pounds below nor- 
mal. 

Roentgen examination on Feb. 19, 1927, 
showed no sign of small intestine disturb- 
ance or definite hindrance, the barium meal 
passing through the small intestine in a per- 
fectly regular manner, all of it having en- 
tered the colon before the twelfth hour. No 
more delay in the terminal ileum was ob- 
served than is seen in several cases every 
day in our work. The patient was put on 
a rest regime and made excellent progress 
until, on March 7, there occurred symptoms 
of an acute obstruction of the bowels. The 
patient had been placed on duodenal feeding 
for several days before this so a barium sus- 
pension was passed through the tube, and 
soon the upper small bowel was visualized. 
Roentgenograms made two or three hours 
after the introduction of the opaque sus- 


pension furnished decisive evidence of the 
need of immediate operative interference. 
A temporary ileostomy was done, and later 
a laparotomy which revealed most extensive 
adhesions of the small intestine to abdomi- 
nal wall, pelvic scars and stumps of broad 
ligaments. Scarcely a foot of small bowel 
was left unadherent. It was strikingly evi- 
dent in this case that the roentgen study 
with the opaque meal showed the chronic 
obstruction only when it became acute. 
Here was one of the instances in which a 
pneumoperitoneum would have revealed the 
trouble; yet even the introduction of the 
needle would have been hazardous in this 
case on account of the universal adhesions; 
and furthermore, the need of the pneumo- 
peritoneum was not suspected until the ob- 
struction supervened. 

In every case of post-operative, post-ap- 
pendiceal, or post-salpingitic abdominal dis- 
tress, one should suspect chronic obstruction 
due to adhesions, whether or not the barium 
meal shows abnormal small intestine motil- 
ity or fixation. 

ILEOCECAL VALVE INCOMPETENCY 

The writer has not given any space here 
to the discussion of ileocecal valve incom- 
petency in its relation to chronic ileac delay. 
With J. H. Kellogg, he has written various 
papers on this subject, the worth of which 
we have been waiting for time to determine. 
It may be argued that ileocecal valve in- 
competency is so common that it is not 
worth noting. So is constipation, in some 
degree or other, a common, if not a univer- 
sal, symptom. We have always felt that 
ileocecal valve incompetency was a result 
rather than a cause of pathology, but that 
it served to complete a vicious circle, more 
marked constipation producing more marked 
incompetency and more marked incompe- 
tency permitting more marked ileac delay. 
Constipation exists in many cases as a svmp- 
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tom scarcely noticed by the patient, if, in- 
deed, recognized by him at all. In other 
instances, it is of such great importance 
that surgery must be considered for its re- 
lief; and there are all the variations be- 
tween these two extremes. Surely constipa- 
tion is by no means a negligible symptom, 
however slight it may seem to the patient. 
Similarly, it may be argued regarding ileo- 
cecal valve incompetency. We hope to pub- 
lish soon a further study on this interesting 
question. However, we may add that it 
has been nine years since we have done 
an operation for repair of the ileocecal 
valve for it has seemed more important to 
hasten the intestinal transit than to operate 
upon a symptom. It has been further ar- 
gued that the enema test of ileocecal valve 
incompetcncy is not of great importance. 
We too have wondered regarding this point ; 
but surely no one can argue against the test 
with the barium meal. If one sees, eight 
and a half hours following a meal, that the 
ileum is empty or contains only a very few 
traces of the opaque meal (Fig. 18), and 
if, the following morning, eighteen to twen- 


ty hours later, we see definitely two or three 
feet of ileum (Fig. 19) filled with opaque 
material, the patient having taken no more 
barium since the opaque meal of the morn- 
ing before, certainly the conclusion is war- 
ranted that there has occurred a regurgi- 
tation of ingested food through an incom- 
petent ileocecal valve. 
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R APID strides have been made in 
recent years in the diagnosis and 
treatment of diseases of the gastro- 
intestinal tract. The introduction of the 
roentgen ray as an aid in diagnosis has had 
an important part in this advance, and the 
role of the roentgenologist has become one 
of increasing importance and one carrying 
with it considerable responsibility. 

The clinical and roentgen-ray findings in 
gall-bladder disease, peptic ulcer, carcinoma 
of the various parts of the gastro-intestinal 
tract, together with many of the less com- 
mon conditions, such as syphilis of the 
stomach, tumors outside the gastro-intestinal 
tract, etc., are universally recognized. But 
there remains a relatively large group of 
patients who suffer from chronic gastro- 
intestinal symptoms at times as serious in 
their effects as almost any of the above con- 
ditions, but in whom no evidence of what 
is commonly known as organic pathology is 
to be found. There may be many causes 
for these symptoms but in a portion of the 
cases the symptoms are unquestionably due 
to chronic obstruction of the duodenum. 

Obstruction of the duodenum resulting 
from ulcer, cancer, abnormalities in the pan- 
creas, tumors in adjacent structures, congen- 
ital stenosis of the duodenum and impacted 
gallstones are all generally recognized en- 
tities and will not be considered in this pa- 
per, but attention will be drawn to obstruc- 
tion resulting from abnormal bands or ad- 
hesions about the duodenum, from kinks in 
the structure itself or at its junction with 
the jejunum, and from pressure of the root 
of the mesentery or the superior mesenteric 
artery on the transverse portion. 

The anatomy of the duodenum is too weil 

lRend before the Radiological Society of North America, 
at Milwaukee, Nov. 29-Dec. 4, 1926. 


known to require reviewing. The embry- 
ological development is also well known, but 
it may be well to recall that in early embrv- 
onic life the duodenum is suspended by both 
a dorsal and a ventral mesentery. With the 
growth of the fetus the duodenum increases 
in length and is displaced to the right, where 
it eventually occupies the position found in 
adult life. The caudal three-fourths then 
adheres to the posterior parietal peritoneum 
and fuses with it, becoming, in effect, retro- 
peritoneal. The bulb, or first portion, re- 
mains surrounded by peritoneum and as a 
result is much less firmly fixed. After tins 
takes place, in normal cases the anterior 
mesentery entirely disappears. However, at 
times portions of the caudal edge may per- 
sist as a band or bands extending from the 
cystic duct, the gall bladder, or both, to the 
first portion of the duodenum, to the colon, 
or to both. Harris (1), Bryant (2) (3). 

While the above changes are taking place 
the colon is rotating about the origin of the 
superior mesenteric vessels as an axis, the 
cecum and ascending colon crossing the sec- 
ond portion of the duodenum and descend- 
ing along the right lateral abdominal wall to 
the positions occupied in an adult. During 
this migration, the ascending colon is sus- 
pended by a complete mesentery, but when 
the above mentioned structures reach their 
destination, the ascending colon adheres to 
the posterior parietal peritoneum, and, like 
the duodenum, becomes, in effect, retro- 
peritoneal. This cycle is frequently not 
completed, however, and numerous varia- 
tions are seen. The entire colon may re- 
main to the left of the midlinc or it may be 
found in its normal position but a part or 
all of the mesentery of the ascending por- 
tion may persist. In these cases the portions 
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suspended by the mesentery fail to adhere 
to the posterior peritoneum and the result 
is an abnormally mobile ascending colon. 
Portions of the mesentery may remain as 
bands even when the ascending colon is 
fixed to the posterior wall. 

Bryant made a careful study of all ab- 
dominal adhesions or bands in 297 postmor- 
tem examinations, including a relatively 
large fetal group. In the pre-natal group 
he found that some type of adhesion was 
present in 100 per cent of the males and in 
over 90 per cent of the females. The one 
most frequently found extended from the 
cystic duct or the gall bladder to the duo- 
denum and down to the transverse colon. 
This one was present in 25 per cent of all 
cases in this group. The second most fre- 
quently found was between the cystic duct 
and the duodenum. In the cases between 
birth and forty years of age, these same ad- 
hesions were the ones most frequently 
found and their incidence was essentially 
the same as in the fetal group. In his 
opinion this offered indisputable evidence 
of the congenital origin of these bands. 
Harvey examined a large pre-natal group 
and his findings were essentially the same 
as those of Bryant. 

Most authorities accept the congenital 
origin of these bands or adhesions, but there 
are still a few who consider them to be the 
result of an inflammatory process. Lane 
termed them “crystallizations of the lines of 
force” and considered them to be an attempt 
on the part of Nature to fix a deformed di- 
gestive tube in a better functional position. 
These latter views are scarcely tenable in 
the light of the work done by Bryant and 
Harvey. 

OBSTRUCTION NEAR THE JUNCTION OF THE 
FIRST AND SECOND PORTIONS 

Bands about the duodenum have been 
known for many years to exist, but Harris 
was the first to point them out as a possible 


cause of chronic gastro-intestinal symptoms. 
He showed that they may cause obstruction 
at or near the junction of the first and sec- 
ond portions of the duodenum by pressure 
or by kinking. He found that they may 
cause symptoms closely simulating those of 
duodenal ulcer or of gall-bladder disease and 
that jaundice may be present in some cases 
although no evidence of disease of the gall 
bladder or the bile passages is to be found. 
Furthermore, he proved that patients can 
be freed from symptoms after the bands 
have been cut and the duodenum permitted 
to assume a normal contour. 

A number of papers have followed the 
one by Harris, among which are excellent 
ones by Kellogg (4), Homans (5), Niles 
(6) and Taylor (7). In speaking of the 
methods used in diagnosis, Niles says: “A 
careful fluoroscopic study is the method of 
choice and it almost always establishes the 
diagnosis,” and he says further, in speaking 
of obstruction between the first and second 
portions: “It continues to be overlooked, 

I think chiefly because roentgenologists sel- 
dom make a sufficiently careful study, es- 
pecially beyond the first portion, where they 
look only for ulcer.” 

Taylor reported 50 cases operated on for 
this condition, with careful follow-up notes 
in each. He classified these cases under two 
types. In the first, pain is the predominant 
symptom and in this group the stomach is 
found to be quite high, hypertonic, and per- 
istalsis to be very active. In the second, 
the symptoms are usually vague, consisting 
of a dull, dragging sensation in the right 
upper quadrant, together with eructation of 
gas, lassitude, and, at times, nausea. In 
this group the stomach is dilated and atonic 
and the antrum generally lies to the right 
of the spine. The duodenal bulb is usually 
long and moderately dilated and the angle 
between the first and second portions high 
and apparently fixed at this point. Taylor 
believes that the type with pain, and with 
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hyperactive peristalsis and hypertonicity of 
the stomach, later shows dilatation and 
ptosis of this organ. He says: “It is my 
firm conviction that by this mechanism and 
sequence of events a large proportion of 
fish-hook and ptosed stomachs are caused, 
especially since operative relief from ob- 
struction is followed by rapid improvement 
in the position and size of the stomach.” 

Kellogg (4) pointed out that obstruction 
may result at this same point from a veil of 
adhesions between the first and second por- 
tions, causing increased angulation and 
sometimes obstruction from pressure. Mc- 
Connell and Hardman (8) have shown that 
in a duodenum where the junction of the 
first and second portions is high and fixed, 
obstruction may result from kinking, due 
to the pull of a prolapsed ascending colon 
on the second portion of the duodenum and 
on the stomach. The prolapse in these 
cases results from the presence of a prim- 
itive mesentery on the ascending portion, 
and they have shown that fixation of this 
segment will relieve the obstruction and free 
the patient from symptoms. 

SYMPTOMS AND TREATMENT 

The symptoms of obstruction of this part 
of the duodenum are varied. As 1 aylor has 
pointed out, there are two types. In the 
one, pain is the predominant symptom. It 
may come on after meals and be relieved 
by food or alkalies or it may be aggravated 
by these. In some of these the pain mav 
simulate gall-bladder disease, at times close- 
ly resembling biliary colic. In the second 
type, pain is much less marked and it is 
usually more of a dull ache or dragging sen- 
sation. The patient is usually under weight, 
and headache, obstinate constipation, belch- 
ing of gas, and nausea are frequent symp- 
toms. 

Treatment may be either medical or sur- 
gical. i A majority of cases will be benefited 


by the former, consisting of an abdominal 
support, diet, exercise, and rest. Surgical 
treatment aims to relieve the obstruction by 
cutting the bands and freeing the duodenum, 
thus permitting it to assume its normal con- 
tour. Some of these cases are associated 
with abnormal mobility of the ascending 
colon, and, unlesss it is fixed, the obstruc- 
tion may recur. 

CHRONIC OBSTRUCTION BEYOND THE 
AMPULLA OF VATER 

The first point at which chronic ob- 
struction may take place is at the junction 
of the second and third portions. McCon- 
nell and Hardman (8) demonstrated this at 
operation and reported four cases of this 
type. In one of their cases there was un- 
usual mobility of the first and second seg- 
ments of the duodenum and a complete 
mesentery was present on the ascending 
colon. A slight pull on the hepatic flexure 
caused the first portion of the duodenum to 
descend below the level of the third and 
caused sharp angulation and obstruction be- 
tween the second and third parts. Fixation 
of the ascending colon in this case resulted 
in a clinical cure. 

The next place where obstruction is likely 
to be noted is at the point where the supe- 
rior mesenteric vessels cross the transverse 
portion of the duodenum. Obstruction here 
is commonly known as gastro-mesenteric 
ileus. That acute obstruction not infre- 
quentty results from pressure of the mesen- 
teric vessels at this point, has long been 
recognized. The entire subject of acute 
gastro-mesenteric ileus has been most care- 
fully reviewed by Laffer (9). An excellent 
paper on this subject was presented by 
Connor (10). However, only recently, rela- 
tively speaking, has the possibility of chronic 
obstruction at this point been considered. 
In 1899, Albrecht (11) reported a case of 
obstruction of the duodenum due to pres- 
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sure by the superior mesenteric vessels and 
demonstrated that obstruction could be 
caused at this point by a pull on the mesen- 
tery in the direction of the axis of the pelvis. 
In 1900, Robinson (12) presented the clin- 
ical symptoms and autopsy findings in a 
case of this type. In Connor’s paper of 
1906 he said that nothing was known of the 
clinical manifestations of chronic obstruc- 
tion bv the root of the mesentery, but that it 
* • 

was quite possible that the instances of dila- 
tation of the duodenum, to which Mayo, 
Finney, and Ochsner had recently called 
attention, might be due to this cause. 

In 1907. Bloodgood (13) demonstrated 
the association between abnormal mobility 
of the ascending colon and obstruction of 
the duodenum behind the mesenteric ves- 
sels, and a resection of the cecum and 
ascending colon in the case reported resulted 
in a clinical cure. In speaking of chronic 
gastro-mesenteric ileus he said at this time: 
“Further experience may demonstrate that 
this is the common pathological condition 
of many cases of gastric neuroses, which 
have not been relieved by posterior gastro- 
enterostomy and which may be relieved by 
duodeno-j ej unostomv . ” 

Stavelv (14) was the first to perform a 
duodeno-jejunostomy for the relief of 
this condition. He credits Barker with 
first suggesting the operation. In his pa- 
per, in 1910, reporting cases operated on, 
he says: “A critical analysis of the many 
cases of stomach disorders, which are now 
considered to result from hyperchlorhvdria 
and motor insufficiency, and those whose 
origin is still in doubt, may show that a fair 
proportion is due to incomplete obstruction 
by the root of the mesentery.” 

Codman (15) presented an excellent pa- 
per on this subject in 1908. In it he called 
attention to wax casts of the duodenum 
made by Dwight. Most of these showed 
some flattening at the point where the root 
of the mesentery crossed the third portion. 


In some, the flattening and narrowing was 
very marked and the duodenum was consid- 
erably dilated proximal to this point. He 
pointed out that obstruction permitted the 
duodenal secretions to come in contact with 
the mucosa of the bulb and at times with 
that of the stomach, and since this mucosa 
is not normally bathed in these secretions it 
would be irritated by them and ulceration 
might result, just as would result were it 
to be permitted to come in contact with the 
skin. He considered this to be a possible 
cause of peptic ulcer. 

A number of papers have followed these, 
but one of the best was presented by Kel- 
logg (4) in 1921. He reviewed tire litera- 
ture carefully, described all the types of 
obstruction which were known at that time, 
and presented drawings illustrating the vari- 
ous types seen at operation. He showed 
that obstruction of the distal part of the 
second portion of the duodenum can result 
from prolapse of the hepatic flexure of the 
colon and pointed out that an abnormally 
mobile cecum and ascending colon may 
cause obstruction by tension on the superior 
mesenteric vessels. 

In a recent paper on Chronic Duodenal 
Ileus, Higgins (16) reports 56 cases seen in 
the Crile Clinic. In most of the surgical 
cases, a duodeno-jejunostomy was done, 
with excellent results. 

McConnell and Hardman (8) have de- 
scribed chronic gastro-mesenteric ileus asso- 
ciated with a primitive mesentery on the 
ascending colon, and have shown that the 
symptoms may be relieved and that the dila- 
tation proximal to the point of obstruction 
may disappear with fixation of the ascend- 
ing colon, when nothing else is done. How- 
ever. in long-standing cases, they advise that 
a duodeno-jejunostomy be done, together 
with fixation of the colon. 

Obstruction of the third part of the 
duodenum beneath the root of the mesen- 
tery is generally considered to be due 
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to pressure by the superior mesenteric ar- 
tery. Tension on the artery causes this 
pressure and it may result where the mesen- 
tery is long enough to permit the loops of 
the ileum to slide into the pelvis, hut not 
long enough to permit them to rest on the 
pelvic floor. Tension may be transmitted 
through the ileo-colic branch of the superior 
mesenteric artery. This may be the cause 
of obstruction, in prolapse of the cecum 
and ascending colon seen when a primitive 
mesentery is present on the latter structure. 
Lordosis and chronic ileal stasis, seen with 
a “Lane kink” or bands about the cecum, 
are considered to be predisposing causes. 

Obstruction at the junction of the duo- 
denum with the jejunum has been men- 
tioned by several writers, but Lane (17) has 
given most attention to this subject. He 
described cases where the obstruction was 
due to sharp angulation caused by the jeju- 
num turning sharply downward, and at 
times to the right, instead of passing grad- 
ually to the left and downward as is usually 
the case. He believed that the jejunum as- 
sumed this position in periods of fatigue or 
with chronic stasis in the lower ileum. Both 
he and Taylor described cases of obstruction 
due to anomalous bands or membranes 
about the junction of these two structures. 
Jordan (18) has done much of the roent- 
genological work in Lane’s cases and has 
given a graphic description of the fluoro- 
scopic findings in a case of obstruction at 
the duodeno-jejunal junction. This is the 
earliest description of these findings given by 
a roentgenologist and it seems worth while 
to quote a part of a letter to Lane describing 
them: “On the couch the dilated stomach 
was well shown, a considerable portion of it 
being to the right of the midline . 
the bismuth began entering the duodenum at 
once but on reaching the third part of the 
duodenum it advanced no farther, and re- 
peated powerful contractions of the duo- 
denum took place in the endeavor to for- 


ward the contents into the jejunum.” In 
another report he speaks of the “duodenum 
appearing to be writhing in a useless at- 
tempt to expel its contents.” 

SYMPTOMS AND TREATMENT 

The symptoms and treatment of the types 
of obstruction beyond the ampulla of Yater 
are essentially the same and they will be 
considered as a group. The symptoms are 
variable, frequently coming on in attacks 
with periods when the patient is essentially 
symptom-free. Pain may be acute or it may 
consist only of a dragging sensation or dull 
ache in the epigastric region. With this, 
there is usually belching of gas, nausea, 
at times vomiting and headache; the vom- 
itus usually contains bile. Mental depres- 
sion may be an outstanding symptom. It 
seems possible that the so-called “bilious at- 
tacks” and “sick headaches” may be mani- 
festations of obstructions at these points. 
Many of the symptoms suggest that they 
may be toxic in origin and further study 
may show a relationship between the tox- 
emia observed by Whipple (19) and his co- 
workers in their work on closed duodenal 
loops and the manifestations of toxemia 
seen in these conditions. 

The treatment in the majority of cases in 
this group is medical, consisting of general 
hygienic measures, diet, rest and usually of 
a suitable abdominal support. In a few, 
surgery is advisable and when the obstruc- 
tion is in the transverse portion or at the 
junction of the duodenum and the jejunum, 
a duodeno-jej unostomv is the procedure of 
choice. Gastro-enterostomy has been dis- 
appointing in its results and plastic opera- 
tions at the duodeno-jejunal angle have sel- 
dom been satisfactory. McConnell and 
Hardman recommend fixation of the ascend- 
ing colon in the cases where it is abnormally 
mobile and where this mobility plays a part 
in the obstruction of the duodenum. They 
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believe that this procedure in itself will suf- 
fice in the majority of cases, but that in 
longstanding ones, it may be necessary to do 
a duodeno-jejunostomy as well. 

ABNORMAL MOBILITY OF THE CECUM AND 

ASCENDING COLON AND THE RELATION 
OF THIS TO OBSTRUCTION AT THE 
DUODENUM 

Waugh (20) presented a paper in 1921 
on abnormal mobility of the ascending colon 
and its pathological significance. While his 
work in itself was not directly applied to 
chronic obstruction of the duodenum, it 
seems wise to call attention to it because of 
its bearing on the work done by McConnell 
and Hardman (8). According to him, 
Pirie, a co-worker, in several hundred post- 
mortem examinations on unselected cases at 
the Hospital for Sick Children, found a 
primitive mesentery or a portion of it on 
the ascending colon in 20 per cent of all his 
examinations. Waugh pointed out that a 
mesentery permits this segment to prolapse 
and to pull on the narrow mesenteric attach- 
ment. This pull is transmitted directly to 
the right kidney, the duodenum, the stomach 
by radiation and, when bands are present 
between the gall bladder and the colon, to 
the gall bladder itself. He reported 180 
cases which had suffered from various 
chronic gastro-intestinal symptoms, in all 
of which abnormal mobility of the ascend- 
ing colon was found and in a large per- 
centage of which fixation of the mobile 
portion resulted in clinical cures. 

Waugh’s work has shown that abnormal 
mobility of the ascending colon is more 
common than has usually been considered, 
and the work of McConnell and Hardman 
(8) indicates that its mobility may be a sig- 
nificant factor in chronic obstruction of the 
duodenum at any of the above mentioned 
points. This is an important thing, for, if 
substantiated, it should influence future op- 
erative technic. 


Quain (21) has also mentioned cases of 
duodenal obstruction associated with a 
mobile ascending colon and has reported a 
number of cases operated upon, revealing 
various types of duodenal obstruction. He 
says Duval has demonstrated anatomically 
and surgically that obstruction may result 
from pressure of the middle colic artery on 
the transverse portion of the duodenum. 

ROENTGEN-RAY FINDINGS IN CHRONIC OB- 
STRUCTION OF THE DUODENUM 

With obstruction between the first and 
second portions, the junction between these 
parts is seen to be very high and fixed and 
the angle very acute. The duodenal bulb is 
long and usually somewhat dilated, and fre- 
quently there is delay in the expulsion of 
the opaque material from it. At times the 
outline of the first portion is distorted by 
pressure or tension resulting from the pres- 
ence of the above mentioned bands. This 
distortion rarely simulates the findings with 
ulcer. In these cases the stomach is fre- 
quently somewhat dilated and the antrum 
usually to the right of the midline. In a 
few cases the first part of the duodenum 
describes an S-shaped curve. Harris showed 
drawings of such a case made at operation, 
the unusual contour being due to distortion 
by bands. 

Obstruction at the junction of the second 
and third portions, in our experience, is un- 
common, but the findings other than the 
point at which the delay is noted are the 
same as those with obstruction beneath the 
mesenteric vessels. In both of these the 
stomach is usually ptosed, moderately di- 
lated, and peristalsis is usually irregular. It 
is not uncommon to find a moderate sized 
six-hour gastric residue. The duodenal 
bulb not infrequently is long and may be 
dilated. The opaque material generally 
passes readily through the first part of the 
duodenum, through the descending limb, 
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and to a point in the transverse portion 
where the progress is seen to stop. Very 
violent peristaltic waves are then frequently 
observed, giving the impression that they 
are attempting to force the material past 
some sort of an obstruction. At intervals 
deep waves are seen to sweep the barium 
back into the duodenal bulb, after which 
the cycle is repeated. The duodenum is 
moderately dilated proximal to the point 
where delay takes place. After varying 
periods of delay, large masses of barium 
are seen to pass the point of apparent ob- 
struction and to go rapidly through the re- 
mainder of the duodenum into the jejunum. 

Jordan has pointed out that this type of 
obstruction may be transient, especially 
when in the third portion. For this reason, 
roentgen-ray examination during a remis- 
sion may show no evidence of delay. 
Pylorospasm may be quite marked and it 
may interfere with proper visualization of 
the duodenum. 

Obstruction of the fourth portion differs 
in no way from the ones previously de- 
scribed except in its location. It is usually 
quite easy to demonstrate the difference, 
since the duodeno-jejunal junction is usually 
considerably higher and farther to the left 
than is the point where the third portion is 
crossed by the mesenteric vessels. 

* At the fluoroscopic examination, the hin- 
drance to the passage of material through 
the duodenum is best shown with the pa- 
tient upright, viewed in a semi-lateral posi- 
tion, with his right side nearest to the 
screen. This displaces the shadow of the 
stomach away from the dependent por- 
tion of the duodenum and gives a satis- 
factory view of the points at which obstruc- 
tion is likely to occur. Obstruction can 
usually be demonstrated with the patient in 
the supine position as well, and at times sat- 
isfactorv films can be made in both this and 
the upright position. We have frequently 


noticed in obstruction of the third portion 
that the evidence of delay disappears when 
the patient is placed in the prone position, 
especially if the left side is rotated toward 
the screen. Apparently the tension on the 
artery is relieved in this position. 

Abnormal mobility of the colon seems to 
bear a definite relationship to the changes in 
the duodenum in some of these cases. This 
mobility can be demonstrated by the 
changes in the level of the hepatic flexure 
in the upright and supine positions. How- 
ever, where a band between the hepatic 
flexure and the cystic duct or gall bladder is 
present, little evidence of abnormal mobil- 
ity may be shown except when pressure is 
exerted on the lateral abdominal wall, in 
which case the ascending segment can fre- 
quently be displaced to the midline or be- 
yond it. 

COMMENT 

No attempt has been made in this paper 
to review all the literature on this subject 
nor to cite cases proving the existence of ob- 
struction. Both have been done by a num- 
ber of writers and evidence of the latter is 
such that it can scarcely be questioned. We 
have attempted to give a brief review of the 
work of a few men dealing with each type 
of obstruction and to present the typical 
roentgenologic findings in these. If the 
manifestations of chronic duodenal obstruc- 
tion of the types mentioned are kept in 
mind, it seems probable that a careful roent- 
genologic examination of the entire gastro- 
intestinal tract will reveal a definite basis 
for tiie symptoms presented in a fair pro- 
portion of patients suffering from chronic 
gastro-intestinal disorders. A knowledge 
of their basis will result in rational and in- 
telligent treatment, whether medical or sur- 
gical. and it is hoped will bring relief to 
some, who, otherwise, are destined to chron- 
ic suffering and invalidism. 
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SUMMARY 

1. Chronic partial obstructions of the 
duodenum as a result of kinking, of abnor- 
mal bands about the junction of the first 
and second portions or about the duodeno- 
jejunal junction, or as a result of pressure 
by the root of the mesentery are definite 
entities, with characteristic roentgen-ray 
findings in most cases. 

2. A relatively large group of patients 
suffering from chronic gastro-intestinal 
symptoms show roentgen-ray evidence of 
partial obstruction of the duodenum, and 
both medical and surgical measures for re- 
lief of this obstruction have resulted in clin- 
ical improvement or cure in a large per- 
centage of cases. 

3. Abnormal mobility of the ascending 
colon is not infrequently seen in cases of 
this type, and a careful examination of this 
portion of the colon in both the upright and 
supine positions may show this association 
to be more common and more significant 
than is recognized at the present time. 
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C HRONIC duodenal stasis or obstruc- 
tion, as a pathological entity, is still 
questioned in spite of numerous 
papers on the subject. The first case was 
reported by Frederic Boerner in 1752 and 
in 1820 Yeats described the symptoms. 

In America, it was first discussed by An- 
derson in 1848; later, papers of importance 
were published, chiefly by German and 
American investigators. Among contempo- 
rary writers are: Lane, Wilkie, Duval, 
Weiss, McKenty, Codman, Bloodgood, 
Crouse, Case, Freeman, Coffey, Taylor, 
Quimby, Cole, Verbrycke, Quain, Higgins, 
and Halpert. The writers published pa- 
pers in 1918 and 1921. 

ETIOLOGY 

The various etiologic factors possess a 
common attribute in their interference with 
duodenal motility, leading to the production 
of mechanical and toxic symptoms. 

Extrinsic causes. — Gastroptosis; peri- 
toneal bands; cholecystitis ; ptosis of the 
right kidney; anomalies of the pancreas, in- 
cluding hypertrophy, tumors, bands and an- 
nular pancreas; pressure from aneurysm, 
tumors, and inflammatory conditions; ar- 
terial compression acting in conjunction 
with ptosis of the colon or small intestines 
and compression of the prolapsed jejunum 
at the pelvic brim. 

Intrinsic causes . — Abnormalities of shape 
and position ; changes in the mucous mem- 
brane, including chronic duodenitis ; hyper- 
trophy of the valvulse conniventes; congen- 
ital narrowing; tumors; ulcer; foreign 
bodies; localized hypertrophy of the muscle 
layer (Ochsner). 

l Presented before the Radiological Society of North 
America, at the Twelfth Annual Meeting, at Milwaukee, 
Nov. 29-Dec. 4, igafi. 


Any portion of the duodenum may be af- 
fected. 

Only the more important causes will be 
discussed. 

GASTROPTOSIS 

Gastroptosis increases the acuteness of 
the superior duodenal angle, the stomach 
being suspended from this fixed point. Ul- 
timately, the stomach dilates with stagnation 
of its contents. If the superior duodenal 
angle prolapses, the point of obstruction is 
transferred to the inferior angle, mesenteric 
root or duodeno-jejunal angle. Chilaiditi 
describes these secondary changes in the 
duodenum as varieties of duodenal ptosis. 

Finney suggests that a ptosed, dilated 
stomach may increase obstruction by com- 
pressing the mesenteric root. 

DUODENAL BANDS 

Duodenal bands and membranes are de- 
velopmental or inflammatory. As a result 
of non-absorption of embryonal folds, the 
lesser omentum, which supports the stomach 
and the duodenum, may extend to the right, 
partially or completely covering the gall 
bladder. Below, it may extend over the sec- 
ond duodenal segment to the transverse 
colon or beyond it to the great omentum 
forming the hepato-duodeno-colic ligament, 
also termed the cysto-colic fold and the 
cysto-epiploic ligament. This may be nar- 
row and band-like or spread roof-like over 
the gall bladder, covering the fundus com- 
pletely, and holding it in contact with the 
pylorus and first part of the duodenum 
(Brewer reports 3 per cent in 100 cases). 
Occasionally it completely closes the fora- 
men of Winslow, according to Ancel and 
Sencert. The combined statistics of a num- 
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Fig 1 Hepato-duodeno-cohc membrane (the 
c\sto-colic or c\ sto-eptploic fold) 1, The main 
hepato-duodeno-cohc membrane, completely co\ ering 
the gall bladder; 2, the accessor} hepato-duodeno- 
cohc band 


ber of observers show that it occurs in some 
form in about 22 per cent of cases 


Authors 

Number of Cases 
Examined 

Present 

Jonnesco 

..100 - 

9 5 

Addison 

40 

30 

Mollison and Cameron 50 

20 

Buy 


25 

Bricon 

80 

15 

Reid 

50 

28 

Leveuf 

50 

28 

Suslow 

145 

18 

Testut (Kehr) 

100 

16 

Mavo - — . 

150 

12 


In the study by Mollison and Cameron 
(50 cases), 6 were fetuses and 17 under 
five vears of age. In Reid’s observation of 
50 fetuses, the membrane was present in 28 
per cent, and Leveuf gives the same statistics 
for 50 infants examined shortly after birth. 
Hushke describes a duodeno-colic ligament 
between the first duodenal segment and the 
right extremitv of the transverse colon. Oc- 


casionally this is united to the hepato-duo- 
denal ligament by a band crossing the duo- 
denum, forming an accessory hepato-duo- 
deno-colic ligament. 

Hushke also describes a duodeno-renal 
ligament uniting the superior duodenal angle 
to the upper extremity of the right kidney. 
It is triangular in shape and has a free 
margin directed to the right and two ad- 
herent margins, one extending from the pole 
of the kidney to the vena cava, and the 
other to the duodenal angle. It is often 
continuous with the hepato-renal ligament 
behind and the cysto-colic ligament in front. 
United, these three ligaments form a sort 
of funnel as a vestibule to the entrance to 
the lesser peritoneal cavity. 

Adventitious bands in the form of thin 
veils or firm dense membranes mat" be 
caused by cholecystitis, duodenitis, or colitis 
( periduodenitis of Duval ) . They may unite 
the first and second duodenal segments, hold 
the second portion in contact with the liver 
or gall bladder, or bridge over it by bands 
extending from the liver or gall bladder to 
the stomach or colon. Adhesions of the gall 
bladder to the duodenum, stomach, or he- 
patic flexure may directly compress the duo- 
denum. Retroperitoneal adhesions occur at 
the inferior angle or cross the third portion 
or the duodeno-jejunal angle. 

The etiology of membranes associated 
with the normal peritoneal distribution, 
without evidence of inflammation, has been 
the subject of considerable discussion Al- 
though membranes, found in the adult, are 
duplicated in the fetus and newborn infant, 
several writers consider them the result of 
low grade peritonitis secondary to intestinal 
infection; others believe them to be unab- 
sorbed remnants of normal fetal folds 
which have been subjected to inflammatory 
changes. The evidence favors the latter 
theory. 

These bands may kink the duodenum or 
compress it by the pull of organs to which 
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Fig 2 Acquired bands, secondary to appendici- 
tis, obstructing the first portion of the duodenum 

they are attached or by direct pressure As 
a result the superior angle may he highly 
placed and more acute than normal or 
dragged upon by the duodeno-renal liga- 
ment, when the right kidney is prolapsed, 
or by the duodeno-colic (cysto-colic or 
cysto-epiploic) and accessory hepato-duo- 
deno-colic band, in prolapse of the colon. 
The main hepato-duodeno-colic band com- 
presses the second portion by traction, in 
prolapse of the hepatic flexure, or by direct 
pressure in hyper-fixation of the hepatic 
flexure. The duodeno-jejunal angle may be 
drawn up by contraction of the ligament of 
Treitz and the duodeno-mesocolic band may 
swing the jejunum to the left or right or 
twist it upon the duodenum 

It thus becomes a factor of importance 
in determining the position of the jejunum 
in gastro-enterostomy, the turn to the right 
favoring Moynihan’s no-loop operation, 
that to the left, the procedure of Mayo. 

• Secondary changes occur in the duode- 
num find stomach. The caliber is narrowed 
at the point of pressure and proximal to it 



Fig 3 Acquired band, extending from lner to 
transverse colon, obstructing the second portion of 
the duodenum Se\ere headaches and attacks of 
bilious vomiting were rehe\ed by duision of the 
band 

there is, first, hypertrophy and hyperperi- 
stalsis, later atony, dilatation and stasis. 
The pyloric antrum is pushed to the right, 
causing the duodenum to bend sharply 
backward, upward, and inward, thus in- 
creasing functional disturbance. The py- 
lorus, at first hypertrophied and spastic, 
ultimately becomes incompetent 

The cystic duct may be constricted or 
angulated, interfering with gall-bladder 
drainage and resulting in acute attacks re- 
sembling biliary colic. 

ARTERIAL COMPRESSION 

Duodenal stasis following arterial com- 
pression has been discussed by several au- 
thors In 1897 Thomas Dwight made a 
series of casts of the duodenum which ha\ e 
been studied by the writers. In infants 
these show little e\idencc of angulation or 
compression, but in adults there are marked 
variations in size and shape and certain 
anatomical markings uniformly present. 
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angle binding together the second and third por- 
tions, resulting from duodenitis. In this case the 
duodenum was elongated so that it extended down 
to the pelvic brim. 

Those of chief interest are a broad groove 
on the posterior surface at the point of con- 
tact with the spine and aorta, and on the 
anterior surface a narrow groove caused by 
the pressure of the superior mesenteric ar- 
tery. Proximal to this, in the second and 
third portions there are also occasional well- 
defined notches which are possibly due to 
pressure by branches of the superior mes- 
enteric artery, since they correspond with 
the usual location of these branches. It is 
evident that a sufficiently increased pressure 
might interfere with function, and that this 
occurs has been proven by clinical and ex- 
perimental evidence. 

The arterial supply of that portion of the 
colon intimately related to the duodenum is 
usually as follows: The superior mesenteric 
artery arises from the aorta above the duo- 
denum, which it crosses and gives off the 
mid-colic, right colic, ileo-colic, and terminal 
branches to the small intestines. The mid- 
colic may arise from the superior mesenteric 


where it emerges from the pancreas and 
reach the transverse colon without crossing 
the duodenum, or it may originate at a 
lower point and cross the third portion. The 
right colic originates below the media, in 
the first instance crossing the third portion, 
in the second instance being below it. The 
arterial arch, formed by the anastomosis of 
these trunks, sends branches to the hepatic 
flexure, crossing the second duodenal seg- 
ment. The ileo-colic branch is usually given 
off below the duodenum and is distributed 
to the lower ileum and cecum. 

The arterial walls possess little elasticity 
as compared with the tissues that surround 
them, and when the organs to which the ar- 
teries are distributed become prolapsed, the 
latter become their chief support and may 
compress the duodenum. For this reason, 
prolapse of the small intestine compresses 
the third duodenal segment by a direct pull 
upon the superior mesenteric artery, provid- 
ing that the prolapse is not sufficient to per- 
mit the intestines to rest upon the pelvic 
floor, since this support relieves the drag 
upon the artery. Prolapse of the cecum 
drags upon the ileo-colic and, through it, 
upon the superior mesenteric, causing com- 
pression at the same point. With the de- 
scent of the.hepatic flexure the right colic, 
when it crosses the duodenum, compresses 
the second or third segments proximal to 
the mesenteric root. With prolapse of the 
transverse colon the mid-colic may cause 
direct pressure if given off above the duo- 
denum, or pull upon the superior mesenteric 
if given off below. In high fixation of the 
hepatic flexure, a branch of the arterial arch 
may be found in the areolar tissue pressing 
upon the second segment. More than one 
artery may be involved and a combination 
of arterial compression and congenital or 
acquired bands is common. 

Kiek has found in some instances an ileo- 
pelvic band extending to the left side of the 
mesentery, pulling it down to the brim of 
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the pelvis, division of which permits relaxa- 
tion of the mesentery and superior mes- 
enteric vessels. 

The secondary changes in the stomach 
and duodenum are identical with those in 
compression by membranes. 

COMPRESSION AT THE PELVIC BRIM 

A variety of obstruction that has not been 
described may occur with prolapse of the 
small intestines into the pelvis. Occasional- 
ly they are wedged in tightly and the jeju- 
num is pressed so firmly against the pelvic 
brim that it is partially obstructed. At op- 
peration the jejunum is dilated down to the 
brim of the pelvis, and when disengaged, 
often with an appreciable effort, a distinct 
transverse groove will be observed mark- 
ing the point of pressure and the limit of 
dilatation. It is known that in thin indi- 
viduals the small intestines frequently oc- 
cupy the pelvis and it is probable that much 
abdominal discomfort may result from the 
distention of the intestines, limited by the 
bony framework. This may be a cause of 
obscure left-sided abdominal pain 

ANNULAR PANCREAS 

Rarely the second segment will be ob- 
structed by the pancreas. There may be 
simple hypertrophy of the head, partially 
surrounding the duodenum, or the circle 
may be completed by a band of fibrous tis- 
sue uniting the two glandular processes, or 
the pancreatic substance may completely 
surround the duodenum, the true annulai 
pancreas. 

Abnormalities in the shape and position 
of the duodenum may produce symptoms of 
duodenal stasis and complicate surgical pro- 
cedures. Variations from the normal ap- 
pear to depend chiefly upon anomalies of 
development such as faulty rotation or fixa- 
tion of the duodenum, abnormally long 
duodenum, faulty rotation or non-rotation 
of the colon. Less frequently they are ac- 



Meso -colic Adhesions cexus‘mg| 
kink at duodeno- jejunal junction. 


Fig 5. (After Gray and Anderson ) 

quired as a result of pathological changes 
weakening the abdominal wall and causing 
ptosis of the stomach, right kidney, hepatic 
flexure of colon, and the duodenum itself. 
The varieties of duodenal ptosis have been 
referred to. 

NON-ROTATION OF THE DUODENUM 

A common anomaly of development is the 
failure of the duodenum to cross the ver- 
tebral column, regularly occurring in non- 
rotation of the colon, but also existing in- 
dependently of it. Faucet and Blatchford 
found it four times in 337 autopsies (1 per 
cent). 

The disposition of the duodenum will 
vary, apparently depending upon its length, 
although other factors may be responsible 
for secondary changes in the loop. In the 
simplest form the third and fourth portions 
are absent, the first and second forming a 
simple curve convex to the right, joining 
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Fig. 6. Transverse section of the human body 
showing relation of duodenum to spine, aorta, and 
superior mesenteric artery, and the normal com- 
pression of the third portion. (From authors’ paper 
in Surg , Gyncc and Obst., Feb., 1918, pp. 174-182.) 

the jejunum beneath the hepatic flexure of 
the colon. In other instances the curve may 
be sufficiently long to reach the pelvic brim, 
either external or internal to the cecum and 
ascending colon, or it may present irregular 
coils or loops. The changes described may 
also occur with the duodeno-jejunal angle 
in its normal position. 

The intimate relation between the right 
kidney, hepatic flexure of colon and duode- 
num, makes it easy to understand a ptosis 
of the inferior duodenal angle accompany- 
ing prolapse of these organs and compres- 
sion of the duodenum occurring not only 
through the drag transmitted to the su- 
perior mesenteric artery but also to the drag 
upon the mesocolic attachment, as empha- 
sized by Halpert. Harman has described 
cases in which, in addition to abnormal 
looping, above, the duodeno-jejunal angle 
turned to the right, the jejunum passing 
across the vertebral column from left to 
right, beneath the peritoneum. 


SYMPTOMATOLOGY 

Taylor, writing of obstruction caused by 
membranes, observes that “symptoms result 
when the obstruction becomes greater than 
the peristaltic efficiency can easily overcome. 
This balance may be gradually lost with 
slowly increasing symptomatology. It may 
be suddenly lost as a result of a prostrating 
injury or illness, the obstruction remaining 
constant, while the viscus, becoming atonic, 
is no longer competent to overcome it. 
Sometimes the viscus regains its relative 
tone and the symptoms improve. Often it 
fails to overcome the handicap and the 
symptoms are continuous and progressive.” 

This statement applies equally to all forms 
of compression. The symptoms may be 
chiefly toxic or mechanical or they may be 
combined and modified by the relation 
of the obstruction to the ampulla of Vater. 
The toxic symptoms include headache, neu- 
ralgia, mental and physical depression, dis- 
turbed heart action, cold extremities, hyper- 
esthesia, parasthenia, skin eruptions, loss of 
weight, and digestive vomiting. There is 
considerable variation in the mechanical 
symptoms. When the first portion only is 
involved, they suggest pyloric obstruction. 
Harris finds that remissions are common. 
He notes a feeling of epigastric distress or 
pressure, or a sharp pain two or three hours 
after meals, relieved by food, accompanied 
by epigastric tenderness and excessive secre- 
tion of hydrochloric acid. To these may be 
added vomiting of food and acid secretions 
(not of bile) at a time when the stomach 
is normally empty. Forced eructations are 
common. Obstruction at the ampulla of 
Vater may cause papillary stenosis with 
chronic jaundice, acholic stools, enlarged 
and sensitive liver, and pain referred to the 
right costal margin. With obstruction be- 
low the ampulla of Vater there may be 
added vomiting or regurgitation of bile and 
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Fig. 7 Cast of normal infant’s duodenum (From 
author’s paper in Surg , Gynec. and Obst , Feb , 1918, 
pp 174-182 

pain or tenderness referred to the point of 
obstruction. 

If the colon is at fault there are periods 
of comfort when the bowels are functioning 
normally. When constipated, the drag of 
the bowel inaugurates a “bilious attack,” 
characterized by headache, nausea, and vom- 
iting of bile. The condition of the pylorus 
modifies the symptoms: when spastic, pain 
is prominent; when relaxed, regurgitation 
or vomiting of bile may occur without pain 
Following an attack of pain, something may 
be “felt to give way” (apparently the resist- 
ing pylorus yielding to pressure), the pain 
subsides, and vomiting or regurgitation of 
bile follows. Two areas of discomfort are 
commonly observed: at the left of the me- 
dian line, slightly above the navel, and above 
and to the right of the navel extending 
under the liver and to the shoulders. This 
may be a painful colic, intense and boring 
in character, due to peristaltic unrest, or a 
steady dull ache, due to distention, often 
lasting until relieved by vomiting. Oc- 


I 



Fig 8 Cast of adult duodenum. (From authors’ 
paper in Surg, Gvncc. and Obst, Feb, 1938, pp. 
174-182 

casionally pain is limited to the back, be- 
tween the shoulders. The discomfort may 
be relieved by deep pressure below the navel. 
Patients occasionally lie face downward 
with the fists pressed into the abdomen. 
Apparently the pressure relieves the obstruc- 
tion. Attacks of pain may simulate duo- 
denal ulcer or chronic appendicitis. Kink- 
ing or narrowing of the cystic duct may 
occur and lead to distention of the gall blad- 
der, and biliary colic. Headache is fre- 
quent, usually temporal or frontal, recurring 
regularly during the height of digestion or 
in attacks with nausea, vomiting, and visual 
disturbances. Duval describes attacks of 
duodenal migraine which may coincide with 
attacks of abdominal pain and terminate in 
diarrhea and bilious vomiting. Vomiting is 
not regularly present in obstruction above 
the ampulla unless gastric retention occurs 
Vomiting of large quantities of bile may be 
the chief complaint when the obstruction is 
below the ampulla. If the pylorus does not 
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Fig. 9. The topographical relations of the duodenum, the left renal vein, and 
the superior mesenteric artery. (Borrowed from a paper by Halpert and published 
with the permission of the author.) 


yield, diarrhea may take the place of bilious 
vomiting. 

PHYSICAL SIGN'S 

The physical signs may be negative or 
diagnostic. Obstruction above the ampulla 
resembles pyloric obstruction or gastrop- 
tosis. When the lesion is below the in- 
ferior angle, a tympanitic area may be 
found behind the right rectus muscle to the 
right of or below tbe pylorus, between the 
liver and transverse colon. Percussion 


should be employed with sufficient pressure 
to diminish the gastric and colonic tympany, 
bringing the examining finger closer to the 
duodenum. Pressure upward and backward 
beneath the transverse colon permits the duo- 
denum to empty. Gas can be felt or heard 
escaping into the jejunum, after which the 
percussion note becomes relatively dull with 
diminution in the area of tympany (Hayes’ 
procedure). Duodenal succussion, the 
splashing sound (emphasized by Cash), is 
also an indication of duodenal stasis. 
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The combination of these physical signs 
with characteristic symptomatology enables 
one to diagnose duodenal dilatation with 
considerable confidence, but they will be ab- 
sent if the duodenum is over-acting, hyper- 
trophied, or if empty and collapsed, as may 
result from laxative medication. 

The roentgen-ray study of obstruction of 
the first and second portions usually makes 
the diagnosis clear, but in mesenteric com- 
pression a negative report is not uncommon 
since the mechanism may not be constantly 
operative and peristalsis may be stimulated 
by a preliminary cathartic. The changes in 
the duodenum follow one of four types: 

1. The asthenic duodenum (symptoms 
latent or toxic). The roentgen examination 
may show delay or puddling in the duode- 
num, with sluggish peristalsis and slight or 
no dilatation. 

2. Duodenal obstruction, with incom- 
petent pylorus. Bile regurgitates easily into 
the stomach. Dilatation is usually moderate 
or absent. Roentgen-ray examination is 
negative or shows reverse peristalsis. 

3. Obstruction, zvith hypertrophy (the 
writhing duodenum). The duodenum is 
elongated and its walls are thickened. Un- 
der the fluoroscope it is seen to labor over 
its contents. Cramp-like pains are common. 

4. Dilated duodenum. The area of duo- 
denal tympany is increased, succussion is 
present. Pain occurs, either steady and dull 
or cramp-like. This variety is most readily 
demonstrated by the roentgenologist. 

From a practical operative viewpoint, 
when the abdomen is opened for upper ab- 
dominal symptomatology, the transverse 
colon should be raised upward and one 
should observe whether or not the inferior 
angle and the third portion of the duode- 
num bulge through the peritoneum below 
the transverse mesocolon. 

It may be well argued that the presence 
or absence of the protrusion of the duode- 
num below the mesocolon is not a fixed re- 



colic branch ; M-C, mid-colic branch. 

lationship. However, in the presence of 
symptoms suggestive of duodenal interfer- 
ence we feel that its presentation several 
inches below the transverse mesocolon, es- 
pecially if its caliber is considerably greater 
than that of the jejunum, is indicative of a 
pathologic condition. 

TREATMENT 

The majority of cases arc amenable to 
treatment given for enteroptosis and intes- 
tinal stasis. Surgery is indicated when 
medical treatment fails and some cases are 
plainly surgical in the beginning, notably 
those in which the duodenum is greatly di- 
lated or is causing frequent copious regur- 
gitation of bile. The choice of procedure 
will depend chiefly upon the mechanical con- 
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dition present; to a lesser degree, upon the 
symptom complex, 

GASTROPEXY 

Gastropexv is indicated in obstruction of 
the first portion with gastroptosis, when the 
superior angle is normally placed and free 
from pathology except for the kinking 


well with medical treatment, and when, be- 
cause of faulty development of the. lower 
thoracic region, the liver fills the upper ab- 
domen almost completely, there is no room 
for replacement of the stomach by this op- 
eration, but it is particularly applicable 
where there is a “roomy” abdomen and a 
broad sub-costal arch. 



Fig, 11. Variation in the arterial supply of the colon in its relation to the 
duodenum. (After Schumacher.) 1, Superior mesenteric artery 2 vein- 
3, mid-colic artery (see A) crossing of the transverse duodenum from below 
upwards — (sec B) above and not crossmg the duodenum; 4 right colic ar 
terv (see A) given off below the transverse duodenum and not crossing it— 
(see B) crossing obliquely to the right; 5, communicating arch between mid- 
colic and right colic arteries. 


caused by the drag of the stomach; also to 
supplement other procedures when the gas- 
troptosis is a secondary factor. 

Beyea, who recommends this operation, 
remarks that, “The completeness of relief 
and the extraordinary restoration to health 
of these patients, who have suffered for 
years, the simplicity of the operation, which 
restores the stomach to a normal position by 
shortening the natural ligaments, without 
removal of tissue or formation of abnormal 
adhesions, and the fact that it is practically 
free from mortality (J4 per cent) must 
strongly recommend this operation, at least 
m every case in which the suffering is 
yreat.” 

( )ne cannot endorse these conclusions 
v ithont reserve, hut in properly selected 
cases the operation does all that is claimed 
for it Cases of moderate gastroptosis do 


GASTRO-EXTEROSTOMV 

Gastro-enterostomy is the choice of some 
surgeons, and apparently has been satisfac- 
tory in the cases reported. It appears to 
the writers, however, that in some instances 
other procedures would have met the indi- 
cations without disturbing the physiology 
of the stomach. It is particularly applicable 
in multiple lesions not easily corrected, 
chiefly in extensive dense adhesions involv- 
ing the first and second portions. It should 
lie supplemented by pyloric exclusion. 

PLASTIC OPERATIONS 

Division of adhesions, and readjustment 
of the duodenum, with or without omental 
grafts, is useful when the membranes inter- 
fere with the first or second portions. 

If the superior angle is drawn up too 
high hv contraction of the duodeno-hepatic 
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Fig. 12. Compression of the duodenum by the 
mid-colic artery in prolapse of transverse colon. 
(After Duval.) 


ligament, or compressed by the accessory 
hepato-duodeno-colic band, it can be cor- 
rected by a simple incision crossing the band 
transversely, freeing and lowering the su- 
perior angle and covering the denuded sur- 
face by suturing the peritoneum in a vertical 
direction. A similar technic may be ap- 
plicable in compression of the second portion 
by the main hepato-duodeno-colic band. 
If the denuded surface cannot be properly 
covered by suture, an omental graft, free or 
attached, will meet the indications. 

CHOLECYSTECTOMY 

Cholecystectomy may appear to be indi- 
cated when an extensive surface has been 
denuded by separating adhesions between 
the gall bladder and duodenum. Secondary 
adhesions to the liver usually follow and this 
operation should be supplemented with an 
omental graft. The interposition of the 
graft alone is usually sufficient and chole- 
cystectomy should probably be reserved for 
cases in which there are symptoms of ob- 
struction of tbe cystic duct. Cbolecyst- 
gastrostomy or cholecyst-enterostomy are 



Fig. 13. Obstruction of descending duodenum by 
a branch of the right colic artery in high fixation of 
hepatic flexure. 1, Superior mesenteric artery; 2, 
ileo-colic; 3, right colic; 4, mid-colic. 

only indicated in papillary stenosis. Stretch- 
ing the mesenteric opening to relieve con- 
striction at the duodeno-jejunal angle has 
benefited some cases, but the probability of 
recurrence limits its usefulness. 

Stretching or dividing the ligament of 
Treitz is recommended by Freeman. It per- 
mits lowering of tbe duodenal-jejunal angle 
and corrects obstruction due to contraction 
of this ligament and may relieve mesenteric 
compression by displacement of tbe third 
portion. Suturing the mesenteric root to 
the inferior surface of the transverse meso- 
colon has been recommended, and although 
it impresses one as being an inadequate pro- 
cedure, it may prove of value when the jeju- 
num is compressed at the pelvic brim. 

OPERATIONS UPON THE COLON 

Operation upon the cecum, ascending or 
transverse colon is indicated if the clinical 
picture is complicated by colonic stasis and 
the duodenal compression is found to be due 
to the pull upon the mesocolic attachment 
or to the drag upon the superior mesenteric 
artery transmitted through the ileo-colic. 
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Fig. 14. Peritoneal relations of duodenum, colon, 
and right kidney. (After Huntington.) Prolapse 
of the kidney or of the hepatic flexure of the colon 
nay interfere with duodenal motility. 

The procedures include division of con- 
stricting bands, plication and fixation of the 
cecum and ascending colon, to hold the ce- 
cum above the pelvic brim, and restoration 
of the hepatic flexure. Resection of the 
cecum and ascending colon, recommended 
by Bloodgood, may be required if simpler 
measures are inadequate. 

In hyper-fixation of the hepatic flexure, 
due to contraction of the hepato-duodeno- 
colic band, possibly with pressure upon the 
descending duodenum by a branch of the 
right or mid-colic arteries, the band should 
be divided and in addition the hepatic flex- 
ure lowered. If prolapse of the transverse 
colon causes duodenal compression through 
the mid-colic artery, it may be relieved bv 
suturing the omentum to the abdominal wall 
(Cofifey operation) or by taking a reef in 
the gastro-colonic omentum. Duodeno- 
gastrostomy and duodeno-duodenostomv 
may be useful in obstruction at the superior 
angle when adhesions are too extensive to 
be treated by plastic procedures. If the parts 
to be anastomosed are held in contact by ad- 
hesions, it is easilv done and usually with 


gratifying results. Duodeno-jejunostomy, 
the technic of which has been described in 
an earlier paper, is the operation of choice 
in obstruction of the third portion, including 
a vicious circle after gastro-enterostomy and 
accompanying gastro-enterostomy when the 
duodenum is obstructed, unless there is a 
definite indication for other procedures. It 
resembles gastro-enterostomy, and, although 
technically more difficult, the mortality is 
lower and post-operative complications less 
apt to occur. 

The approach to the duodenum is usually 
through the mesocolon or posterior peri- 
toneum, depending upon the amount of dila- 
tation and the arterial distribution in the 
mesocolon. Schumacher’s observation that 
one may safely ligate the anastomatic branch 
between the right and mid-colic arteries may 
be useful in this connection. Duval has de- 
scribed a transmeso-colic procedure with 
supplementary entero-anastomosis. 

SUMMARY OF CASES 

In 1921 the writers reported 41 cases 
treated by duodeno-jejunostomy, of which 
at that time 36 were completely relieved of 
their symptoms, four markedly improved 
and one unimproved. Recent attempts to 
obtain reports have brought only ten replies. 
Of these, three patients have remained free 
of all symptoms, four have remained greatly 
improved in health but occasionally have in- 
testinal discomfort, and three have not been 
permanently benefited. 

The present study is based upon the addi- 
tional cases treated by duodeno-jejunostomy 
and those subjected to other procedures. 

Several reports are not available so that 
this series includes only one duodeno-duo- 
denostomv, although the operation has been 
performed several times either alone or com- 
bined with other procedures. 
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The list includes: 

Duodeno-jejtinostomy alone, or with 


treatment of adhesions 30 

Duodeno-jejunostomy and gastro-en- 

terostomy 5 

Duodeno-jejunostomy and duodeno- 

duodenostomy 1 

Plastic operations for duodenal and 
gall-bladder bands or membranes ... 31 
Plastic operations for duodenal bands 
and some procedure applied to the 
colon 1 5 


Total 82 

Of the 30 cases of duodeno-jejunostomy 
alone, 18 remain free of symptoms, 9 have 
been markedly improved with no return of 
vomiting or epigastric pain but still com- 
plain of constipation, distention and oc- 
casional headaches, three are no better — 
of which two had so much abdominal pa- 
thology that definite results were hardly to 
be expected. The total number of duodeno- 
jejunostomies alone or in combination with 
other procedures is 77 

In the earlier series there were no fatal- 
ities. In the present group one case of 
duodeno-jejunostomy, with division of ad- 
hesions, died of embolism; another died 
following a subsequent resection of the 
cecum and ascending colon 

Among those treated by division of bands 
were two in which the hepatic flexure was 
drawn up by a contracted membrane and the 
descending duodenum was definitely com- 
pressed by a branch from the anastomosis 
between the mid-colic and right colic ar- 
teries This condition probably escaped 
recognition in earlier cases In two cases 
the jejunum was definitely obstructed by 
compression of the prolapsed intestine at the 
pelvic brim In other cases the groove 
marking the compression of the jejunum 
has been observed but its significance was 
not appreciated until these cases of acute 



Fig IS Hepato-duodeno-colic band crossing the 
superior duodenal angle and causing partial ob- 
struction Tranverse incision to permit lowering of 
angle 

obstruction occurred In two cases gly- 
cosuria was marked and was greatly im- 
proved after operation. 

Some years ago the literature contained 
references to duodenal diabetes, so called, 
but it has not been recently discussed. 

In 1907 Pfluger devised a method of sep- 
arating the nervous connection between the 
duodenum and pancreas of frogs without 
disturbing the circulation. Of 16 frogs sub- 
jected to operation, 14 showed persistent 
glycosuria. 

Zak has pointed out the possibility of 
glycosuria following lesions of the duode- 
num from poisoning with caustic substances, 
and Lancreaux, without presenting conclu- 
sions regarding the duodenum, in a paper on 
two cases of diabetes with pancreatic lesions, 
also observed hypertrophy of the duodenal 
glands and microscopic changes in the 
mucosa 
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Fig. 16. Hcpato-duodeno-colic band Treatment 
after transverse incision : suture in vertical direction 
lengthening the band and permitting the lowering 
of the superior duodenal angle. 



Fig. 17. Hcpato-duodeno-colic band. Free (me- 
tal graft applied to cover denuded surface lett 
after division of band and lowering of superior duo- 
denal angle. 


Approaching the subject from a clinical 
point of view the writers have been im- 
pressed with the occasional association of 
glycosuria with duodenal pathology as ob- 
served by X-ray investigations. 

While the reports are not sufficiently nu- 
merous to establish a relationship between 
t e conditions, they justify further study of 
the problem. 
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CHRONIC DUODENAL OBSTRUCTION 1 


By JOHN A. WOLFER, M.D., Associate Professor of Surgery, 
Northwestern University Medical School, Chicago 


A STUDY of medical literature and 
hospital records would indicate that 
chronic duodenal obstruction is rare- 
ly recognized or even suspected. Surgeons 
of wide experience report that they have 
never seen a case. That such a condition 
may exist is beyond doubt and that a posi- 
tive diagnosis can usually be made, pre- 
operatively, must be conceded. I believe 
that when more cases have been studied and 
reported, then the medical profession will 
become acquainted with this pathologic en- 
tity and keep it in mind when confronted 
with a patient who presents definite and per- 
sistent dyspeptic symptoms associated with 
vague physical findings. 

From the surgeon’s point of view, certain 
phases of chronic duodenal obstruction are 
of paramount importance. A pre-operative 
recognition of this condition is necessary 
for the surgeon if he is to apply efficient and 
rational treatment. The diagnosis may be 
extremely difficult unless there is marked 
duodenal dilatation and we know that under 
certain conditions little if any dilatation is 
present. Under these circumstances the di- 
agnosis may be difficult for the surgeon 
even after the abdomen has been opened. 
It is by no means an easy matter to judge 
the size, shape, and character of the duo- 
denum, due to the inaccessibility of the or- 
gan and its rather firm posterior fixation. It 
is, therefore, not surprising that the obstruc- 
tion may be overlooked even by the most 
competent surgeon if a pre-operative diag- 
nosis has not been made or suggested. 

Gastro-intestinal symptomatology as pro- 
duced by visceral pathology is extremely 
confusing, due to the fact that we do not 
know the mechanism of its production. We 
all know the difficulties encountered in the 
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differential diagnosis of such well-known 
conditions as ulcer, gall-bladder and colonic 
disease. It is, therefore, not surprising that 
chronic duodenal obstruction offers difficulty 
in its detection. 

Due to the fact that epigastric distress or 
pain, followed by vomiting and relief, is the 
common subjective symptomatology and that 
gastric retention may be found by fluoro- 
scopic examination, the usual diagnosis is 
pyloric obstruction. A gastro-enterostomv 
does not relieve the symptoms; in fact, if a 
pyloric occlusion is not done, the symptoms 
will be aggravated. In the absence of gas- 
tric retention the usual diagnosis is gall- 
bladder disease or peptic ulcer. 

In the presence of chronic duodenal ob- 
struction, when the pyloric sphincter is tonic 
it prevents the regurgitation of duodenal 
contents into the stomach. This leads to 
epigastric distress or pain. During the pe- 
riod of pyloric hypertonicity or spasm, a 
fluoroscopic examination will show either 
an enlarged duodenal shadow or duodenal 
retention, depending on whether the duo- 
denum has dilated or its walls are thickened 
and spastic. This pyloric hypertonicity or 
spasm is, no doubt, due to duodenal irrita- 
tion. Very soon the pyloric sphincter will re- 
lax and allow a reflux of duodenal contents 
into the stomach. This may be followed by 
relief of pain or by vomiting and relief. It 
appears that sooner or later the pylorus re- 
mains patulous, allowing ready and continu- 
ous reflux of duodenal contents into the 
stomach, with persistent vomiting. This 
condition is exemplified by Whitacre’s case 
of duodenal obstruction in which the 
stomach and duodenum were markedly di- 
lated, the jejunum being collapsed, the line 
of demarcation being where the mesenteric 
vessels passed over the duodenum. A pa- 
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tient recently under my observation com- 
plained of painful wave-like contractions in 
the epigastrium. Frequently they would 
disappear when he lay on his side. A care- 
fully conducted study with the fluoroscope 
revealed the opaque material to be passing 
through the pylorus and distending the sec- 
ond part of the duodenum, no material en- 
tering the jejunum. When the duodenum 
was well distended the patient would com- 
plain of severe epigastric pain. Rather sud- 
denlv the pylorus would relax and there 
would be a sudden reflux of the material 
into the stomach, with immediate relief of 
pain. This was observed a number of times, 
but, unfortunately, when the plates were 
taken the cycle was missed in each instance. 
This patient had a positive Wassermann re- 
action and under anti-syphilitic treatment 
markedly improved. I believe that with 
careful and persistent study by the internist 
and radiologist, with the condition in mind, 
many of these cases can be diagnosed. 

After a diagnosis of duodenal obstruction 
has been made, further efforts should be put 
forth to establish the possible cause. Here, 
again, the internist and radiologist may aid 
the surgeon. A history dating back to in- 
fancy may suggest the possibility of a con- 
genital factor. The effect of posture would 
suggest ptosis and arterio-mesenteric oc- 
clusion. This latter condition can be dem- 
onstrated at times in an upright position, 
while, with the patient reclining on the table, 
it may be next to impossible. The presence 
of tumor, such as carcinoma of the stomach 
with secondary invasion of the duodeno- 
jejunal angle, or tumors involving the head 
of the pancreas, may be demonstrated by 
fluoroscopic examination. Internal hernias 
should not be overlooked. Eusternian re- 
cently reported 15 cases of primary carci- 
noma of the duodenum. Whitacre reported 
two cases in which omental bands obstructed 
the duodenum. Syphilis may play a role 
in the production of obstruction of the duo- 
denum as in other portions of the alimentary 
tract. 


The general condition of the patient 
should be carefully studied as in many in- 
stances these patients are dehydrated and a 
high degree of toxemia may be present. 
This toxemia has been the cause of much 
study and speculation and I believe I am 
correct in stating that at the present time its 
nature is still awaiting a solution. Drag- 
stedt has shown that if the duodenum be 
suddenly occluded, the experimental animal 
will die within 48 hours. If a partial oc- 
clusion with a rubber band be established, 
the animal will also die, while if a similar 
occlusion be established in the ileum, no 
symptoms will be experienced. These ex- 
periments would indicate that duodenal ob- 
struction is associated with a profound tox- 
emia and that a comparatively low-grade 
occlusion, if suddenly applied, may produce 
violent reactions. 

This peculiar type of duodenal toxemia, 
which is increased by vomiting, is associated 
with marked dehydration, shock, and tetany- 
like attacks. The chemical blood picture is 
characteristic. There is an increase in the 
blood urea, a decrease in the chlorides, and 
a rise in the carbon dioxide combining power 
of the blood plasma leading to an alkalosis. 
These chemical characteristics of the blood 
should guide us in applying rational therapy 
and clearly indicate that alkaline medication 
is not only contra-indicated but harmful. 
This toxemia markedly increases the opera- 
tive hazards and to a degree indicates the 
form of treatment, either medical or sur- 
gical. that should be instituted. 

So far as the surgical treatment is con- 
cerned. these cases can be divided into two 
groups: the dehydrated, toxic cases and 
those cases of chronic obstruction in which 
the patient is in fairly good general condi- 
tion — the toxemia being low-grade. It is 
well to realize that a patient may tolerate a 
rather high grade of obstruction and remain 
in relatively good physical condition, yet a 
sudden anatomical accident may cause an 
acute exacerbation, characterized by a se- 
vere degree of toxemia. These patients arc 
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extremely ill and will tolerate but little sur- 
gical interference. In. this type the best 
results can be obtained by duodenal lavage 
by means of a Rehfuss tube or a jejunos- 
tomy, which allows feeding and the admin- 
istration of large quantities of liquids. Any 
further operative measures at this time in- 
variably lead to disaster. The intravenous 
administration of glucose solution is a val- 
uable aid. Insulin may be used if neces- 
sary to control the blood sugar. A few 
years ago, Dragstedt introduced the so- 
called detoxication treatment, which con- 
sists of giving 500 c.c. of Ringer’s solution 
intravenously ever)' four hours for 24 to 36 
hours. This results in the passage of large 
quantities of urine, thereby washing out the 
toxins and possibly establishing to some de- 
gree the chemical balance of the blood. I 
have tried this procedure in a few cases of 
obstruction and the results have been most 
striking, but it must be remembered that this 
is advocated only for the relief of the toxe- 
mia and not to supplant surgical interfer- 
ence. Recently, Haden and Orr have advo- 
cated the use of sodium chloride intrave- 
nously to replace the blood chlorides, which 
are deficient in this type of toxemia. This 
is a valuable and often life-saving measure. 
There is no question in my mind but that an 
apparently hopeless case can be put in rela- 
tively good shape for operation by employ- 
ing some of these measures. 

In the second type of case, the operation, 
if possible, should be directed toward the 
removal of the cause. If a definite band of 
adhesions produces the obstruction, the di- 
vision of this will bring relief, as it does 
elsewhere in the intestinal tract. The re- 
moval of a tumor which may cause pressure, 
or cholecystectomy, in case the adherent 
gall bladder is obstructing the duodenum, 
should be resorted to. In a case recently 
Under my observation, a diagnosis of high- 
grade duodenal obstruction was made. I 
believed it to be a duodeno-jejunal occlusion 


due to carcinoma of the stomach which had 
infiltrated into this region. This diagnosis 
was verified on the operating table and since 
the causative factor could not be removed, I 
did a duodeno-jejunostomy. Bloodgood has 
called attention to the association of arterio- 
mesenteric duodenal occlusion with prolapse 
of the cecum. He believes that in the 
presence of a short mesentery of the 
lower ileum, the dilated and ptosed cecum 
causes traction on the mesentery, thus pro- 
ducing the obstruction. In consequence 
thereof he advocates resection of the cecum 
and ascending colon. In some four or five 
cases in which he instituted this form of 
treatment, his results were very good. To 
me, it would seem that such a radical pro- 
cedure may be justifiable in a few selected 
cases in the hands of an extremely compe- 
tent surgeon, but in the hands of the average 
surgeon the mortality rate would be pro- 
hibitive. 

Numerous operative procedures have been 
advocated for the cure of arterio-mesenteric 
duodenal occlusion. Most of these appear 
to be without merit. Suspension of the 
ptosed viscera is uniformly unsuccessful; 
therefore, the suspension of the stomach, 
jejunum, or colon for the cure of arterio- 
mesenteric duodenal occlusion will be with- 
out lasting benefit. Slitting the mesentery 
has been suggested, but this seems to me to 
be but a makeshift. Section of the duode- 
num with reunion anterior to the mesenteric 
root has also been advocated. In 1907, 
Bloodgood suggested duodeno-jejunostomy. 
This operation has been performed in a large 
series of cases and it appears to me to be 
the operation of choice in the majority of 
cases of duodenal occlusion. In 1921, Kel- 
logg and Kellogg reported 41 cases of their 
own in which this operation had been per- 
formed. There was no death from the op- 
eration and the results were excellent. 
Ouain reports 16 cases in which he per- 
formed duodeno-jejunostomy, with no mor- 
talitv. Two of these cases showed no im- 
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provement but he attributes the failure to 
massive and extensive adhesions. Recently 
Stincer, of Havana, reported five cases in 
which he performed duodeno-jej unostomy 
for duodenal occlusion, with equally good 
results. 

This operation has more technical diffi- 
culties than gastro-enterostomy yet it should 
offer no unusual obstacles. The duodenum, 
especially if dilated, is readily accessible, and 
through a slit in the mesentery can be anas- 
tomosed to the loop of the jejunum as in 
performing a gastro-enterostomy. Care 
should be exercised when slitting the mesen- 
terv to avoid the right colic artery. The 
loop of the jejunum should be long enough 
to provide for retraction of the duodenum 
if it is dilated. This operation affords im- 
mediate and permanent drainage of the duo- 
denum. 

I should like to call your attention to the 
type of obstruction which leads to dilatation 
of the duodenum and part of the jejunum, 
that occasionally follows gastroenteros- 
tomy. This is caused either by using too 
short a loop — which leads to angulation at 
the duodeno-jej unal angle — or to constric- 
tion of the gut by the transverse mesocolon 
in the posterior operation. The resultant 
symptoms are at times most distressing and 
require operative treatment. Through the 
courtesy of Dr. J. R. Buchbinder, I recently 
saw such a case. The patient was practical- 
ly moribund when she came under his care, 
a typical picture of duodenal obstruction 
with high-grade toxemia. At operation, the 
stomach and duodenum were markedly di- 
lated ; the pylorus was relaxed sufficiently to 
have allowed the passage of a hen’s egg. 
The surgeon who had performed the gastro- 


enterostomy had sutured the transverse 
mesocolon to the gut some distance below 
the anastomosis. The compression of the 
mesocolon led to the obstruction. 


SUMMARY 


The pertinent facts in the surgical aspect 
of duodenal obstruction are: 

1. A positive or tentative diagnosis 
should be made before an operation is per- 
formed. 

2. A causative factor, if possible, should 
be determined before operation. 

3. In the acute cases, the treatment should 
be directed toward detoxication and fluid 
and nutritional replacement. 

4. The causative pathologic factor should 
be removed; if this is not readily possible, 
then duodeno-jejunostomy is the operation 
of choice. 
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CHRONIC OBSTRUCTION OF THE DUODENUM 1 

By WILLIAM H. HOLMES, M.D., Associate Professor of Medicine, Northwestern 
University Medical School ; Attending Physician, Wesley 
Memorial Hospital, Chicago 


O bstruction of the duodenum 

may be congenital or it may occur 
acutely or develop slowly. The 
acute form often follows abdominal opera- 
tions and is then known as acute dilatation 
of the stomach. Surgeons of experience are 
well acquainted with this dread complica- 
tion. The almost continuous vomiting 
which accompanies it results in a loss of wa- 
ter and salts, and this, with the associated 
intoxication, quickly reduces the patient to 
a critical condition. For these reasons this 
form of obstruction has been studied very 
carefully. 

The chronic form of obstruction has a 
less dramatic onset and the possibility of 
its existence is seldom suspected, even by 
men of wide experience. It has been de- 
scribed under a variety of titles, such as di- 
lated duodenum, stenosis of the duodenum, 
duodeno-jejunal ileus, arterio-mesenteric 
duodenal occlusion, megaduodenum and 
others. Of these, the least satisfactory ti- 
tles are those which imply that dilatation of 
the duodenum is an invariable accompani- 
ment of duodenal obstruction. If that were 
true the diagnosis would be comparatively 
simple. Any dilatation of the duodenum 
which occurs as a result of chronic obstruc- 
tion develops gradually, and there must, 
therefore, be various stages in its develop- 
ment, from slight delay in emptying of the 
duodenum to more or less complete obstruc- 
tion, with tremendous dilatation. The de- 
gree of obstruction is not the only factor in- 
volved in determining the amount of dilata- 
tion. It is obvious that the resistance of the 
pylorus to retrograde peristaltic movements, 
the tone of the gastric and duodenal muscul- 
ature, and the rate at which the obstruction 
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develops are also important factors. Use 
of the term “chronic obstruction of the duo- 
denum” seems unobjectionable since it nei- 
ther implies that dilatation exists nor re- 
stricts the use of additional descriptive 
terms. 

The causes of chronic obstruction are 
varied. It may be caused by intraduodenal 
pathology but it is more frequently the re- 
sult of disease in adjacent viscera. Angula- 
tion, adhesions, stenosis, pressure by tumors 
or inflammatory masses, infiltration, pancre- 
atitis, cholecystitis, and constriction by the 
root of the mesentery have been described 
by various observers as occasional causes 
of chronic obstruction. Jordan (1) de- 
scribes a type of obstruction due to a kink 
at the duodeno-jejunal flexure. It is his be- 
lief that a kink at the duodeno-jejunal flex- 
ure may occur, because the third part of the 
duodenum is normal!}' firmly fixed over a 
peritoneal band while the jejunum is unsup- 
ported at its commencement. A case of ob- 
struction due to angulation caused by ad- 
hesions was observed by Anders (2). Al- 
bert J. Ochsner (3) has reported fourteen 
cases of duodenal obstruction, with dilata- 
tion in twelve. In eleven, a pathological 
gall bladder was found; in one case the 
duodenum was adherent to the liver and in 
another there was evidence of ulcer. This 
is an observation of some importance. The 
symptoms of gall-bladder disease and of 
chronic duodenal obstruction are very simi- 
lar and the differential diagnosis corre- 
spondingly difficult. That the two condi- 
tions were associated in 78.6 per cent of 
Ochsner’s cases of obstruction may explain 
why gall-bladder surgery is not invariably 
successful. One of the cases of obstruction 
seen bv me had had a cholecvstectomy some 
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years previously without relief of her 
symptoms. The records of the hospital in 
which the operation was performed show 
that the gall bladder was perfectly normal 
and that no other pathology was found. 
This would indicate that an arterio-mesen- 
teric obstruction easily demonstrable at the 
present time was the cause of the symptoms 
attributed to the gall bladder. The forma- 
tion of adhesions is not the only complica- 
tion of gall-bladder disease capable of caus- 
ing obstruction. A cholecystectomy per- 
formed on one of my patients was followed 
by an acute pancreatitis. The swelling and 
edema of the pancreas caused an acute duo- 
denal obstruction, which persisted for sev- 
eral days, and subsided with the return of 
normal pancreatic function. In another 
case, a posterior gastro-enterostomy was 
followed by an acute obstruction caused by 
herniation of the duodenum through the 
opening in the mesocolon. The herniation 
was reduced and the obstruction relieved, 
lint this second operation was again fol- 
lowed by obstruction. At the time of the 
third abdominal operation, within a period 
of ten days, it was found that the obstruc- 
tion was caused by an acute pancreatitis 
with tremendous edema of the mesentery 
and omentum. The obstruction lasted 
twenty-one days, during which period from 
four to eight liters of fluid were aspirated 
every twenty- four hours. A case of chron- 
ic obstruction with dilatation due to her- 
niation of the duodenum following gastro- 
enterostomy was seen recently on the serv- 
ice of one of my associates. Wolfcr has 
had a case of duodenal obstruction with 
marked duodenal dilatation as a result of 
angulation caused by linitis plastica. It is 
evident, therefore, that almost any inflam- 
matory or malignant condition in the upper 
abdomen may result in duodenal obstruction. 

Many investigators believe that under 
certain conditions chronic incomplete ob- 
struction of the duodenum mav be caused bv 


pressure of the root of the mesentery as it 
crosses the third part of the duodenum. 
Others, however, deny this possibility. For 
my own part I may say that I have a num- 
ber of patients whose symptoms, physical 
and X-ray findings are inexplicable except 
by this hypothesis. This form of obstruc- 
tion is often associated with visceroptosis 
and cecal retention. Barber (4) regards the 
obstruction as secondary to dilatation of the 
cecum caused by chronic constipation. 
Bloodgood (5) observed great dilatation of 
the duodenum in five of twenty cases in 
which he resected the colon. He says, “The 
constriction at the root of the mesentery is 
due to a pull on the mesentery by the dilated 
cecum displaced into the pelvis.” He fur- 
ther states, “These patients have been re- 
lieved after resection of tire right half of 
the colon.” Dilatation of the cecum is com- 
mon and yet ' associated evidence of duo- 
denal obstruction is relatively uncommon. 
With reference, no doubt, to this point, 
Bloodgood says that, “the mesentery of the 
portion of ileum near the cecum is short. 
When the mesentery is long the redundant 
cecum cannot produce this pull.” On the 
basis of anatomical studies Codman (6) 
states that “in the human being the trans- 
verse portion of the duodenum is more or 
less compressed by the root of the mesen- 
tery” and also that “in the erect position tire 
lumen of the gut must he a vertical slit com- 
pressed in proportion to the weight of more 
or less of the intestine.” 

Because of complications from right co- 
loptosis Quain (7) found it necessary to do 
five duodeno-jejunostomies in a series of 
seventy cases in which fixation of the colon 
to the muscles of the back was also per- 
formed. He says, “When the entire right 
colon is free and hanging by its mesentery, 
traction is exerted across the second and 
third portions of the duodenum. . . . 

The variety of symptoms that may be pro- 
duced in the gall bladder, duodenum, and 
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stomach is enough to cause serious con- 
fusion in the diagnosis of cholecystitis and 
duodenal or gastric ulcer.” 

It is thus seen that the possibility of 
arterio-mesenteric obstruction of the duo- 
denum as a complication of visceroptosis, but 
particularly of right coloptosis with dilata- 
tion of the cecum, is supported by numerous 
competent observers. The anatomical con- 
dition which permits compression of the 
duodenum is due to the fact that the su- 
perior mesenteric artery arises from the 
aorta behind the pancreas and descends in 
front of the third part of the duodenum. It 
then enters the root of the mesentery which 
extends from the left side of the second 
lumbar vertebra to the right iliac fossa. 
The line of attachment is only about six or 
seven inches in length. To accommodate 
the intestines the mesentery spreads out in 
a fan-shaped manner. I have satisfied my- 
self, by placing a finger in the third part of 
the duodenum, that traction on the mesen- 
tery will produce compression of the duode- 
num which lies between it and the aorta and 
vertebral column. 

The incidence of chronic duodenal ob- 
struction of the arterio-mesenteric type is 
unknown. It probably occurs more fre- 
quently than it is recognized, the symptoms 
being attributed to gall-bladder disease, ul- 
cer, or regarded as a neurosis, a diagnosis 
which curiously enough is perfectly accept- 
able to many of those who deny the clinical 
importance of visceroptosis, coloptosis, and 
cecal stasis. Engelbach (8) believes that ar- 
terio-mesenteric obstruction is being over- 
looked and treated as other conditions and 
that those who are acquainted with the syn- 
drome invariably admit that the first case 
was recognized either at autopsy or opera- 
tion. 

The symptoms of chronic duodenal ob- 
struction are those of chronic dyspepsia. 
There may be pain in the epigastrium or in 


the right hypochondrium or in both these 
locations. It is usually relieved by vomiting 
and is often relieved by changes in position. 
The prone position may give relief by re- 
leasing pressure on the duodenum. Unlike 
the pain of ulcer it is not relieved by food. 
It is described as a diffuse, full, dragging 
sensation. Vomiting of bile and gastric 
secretions occurs in proportion to the degree 
and duration of the obstruction. In a case 
already referred to. 8,230 c.c. of fluid was 
aspirated in one "24-hour period. In some 
cases vomiting occurs daily while in others 
it is periodic. Constipation is almost invari- 
able, irrespective of the cause of the ob- 
struction. Vague toxic symptoms, such as 
headache, vertigo, nervousness, insomnia, 
emotional instability, and syncopal attacks 
occur. 

In experimental obstruction of the jeju- 
num, Haden and Orr (9) found constant 
changes in the blood of the dog. Every 
animal showed a fall in blood chlorides and 
many showed an increased carbon dioxide 
combining power of the plasma. In most 
cases there was a rise in urea nitrogen and 
non-protein nitrogen. Complete obstruction 
in clinical cases is characterized by the same 
findings, but I am not acquainted with any 
blood chemistry studies in incomplete ob- 
struction. It is, however, very probable that 
any degree of obstruction capable of giving 
rise to pain and vomiting will be associated 
with chemical changes in the blood, although 
they may not be great enough to possess di- 
agnostic value. 

It is apparent that the clinical symptoms 
are not sufficiently characteristic to permit a 
positive diagnosis without the aid of X-ray 
examination. The technic and findings of 
such an examination do not come properly 
within the scope of this paper. 

The treatment of chronic duodenal ob- 
struction is both medical and surgical. If 
the patient belongs to the visceroptotic group 
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and the obstruction is due to traction, relief 
may be obtained by prolonged bed rest and 
over-alimentation, but the cure is not likely 
to be permanent. In this event fixation of 
the colon or fixation of the colon and duo- 
deno-jejunostomv may be necessary. If the 
obstruction is caused by adhesions, bands, 
kinking or tumor, medical treatment be- 
comes ancillary to surgical treatment. Blood 
chlorides should be maintained, the ob- 
structed duodenum should be kept empty by 
repeated aspiration through a Rehfuss tube. 
Elimination of retained nitrogen products 
should be encouraged by forcing fluids. 
Body heat must be conserved, and needless 
protein breakdown avoided by decreasing 
muscular and mental effort. Medical treat- 
ment of complete duodenal obstruction will 
tax the skill and ingenuity of even the most 
accomplished physician. 
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A BRIEF REVIEW OF THE PHYSIOLOGY OF THE DUODENUM 1 
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T HE duodenum manifests three funda- 
mental physiological phenomena: 
motility, secretion, and absorption. 


MOTILITY 


Speaking broadly, it can be said that the 
duodenum manifests under various condi- 
tions all the motor phenomena known to 
exist in the gastro-intestinal tract. By the 
use of various methods rhythmic segmenta- 
tion, peristalsis, peristaltic rushes, and re- 
versed movements have been observed. 

Rhythmic Segmentation. — The occur- 
rence of rhythmic segmentations in the du- 
odenum is well known. They have been de- 
scribed in detail recently by Wheelon ( 1 ) . 
They bring about a “to and fro” movement 
of the contents, which results in a thorough 
mixing of digestive secretions with the 
chyme. 

Rhythmic segmentations are initiated by 
strictly local contact of the contents with the 
duodenal mucosa, and are more constantly 
observed in the distal than in the proximal 
duodenum. 

Peristalsis . — The ejection of chyme or 
contents from the stomach into the duode- 
num is the most common cause of peristal- 
sis of the duodenum. The peristalsis so ini- 
tiated usually travels hastily through the 
entire course of the duodenum, or some- 
times disappears in its second or third por- 
tion. It is quite likely that the ejection of 
bile and pancreatic juice into the duodenum 
also causes peristalsis. 

The exact relation of gastric motility to 
duodenal motility is still a mooted question. 
Some hold that gastric movements end at 
the pyloric sphincter ; others belie\ e that at 
least in some cases the gastric wa\ e of con 
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traction passes down over the duodenum. 
Cole (2) reports that “the duodenal cap is 
evacuated by a broad peristaltic wave, inde- 
pendent of gastric peristalsis, which forces 
the chyme through the duodenum in ‘finger- 
like masses.’ ” The observations of Luck- 
hardt, Phillips and Carlson (3) and of 
Wheelon and Thomas (4) suggest that at 
least some of the gastric waves pass over 
the sphincter to the duodenum. My own 
observations (5, 6) on experimental ani- 
mals and man lead me to believe that in the 
majority of instances a contraction of the 
duodenal cap, at least the distal portion of 
the cap, occurs after a brief pause follow- 
ing the arrival of a vigorous gastric wave 
at the pyloric sphincter. Every gastric 
wave, however, does not affect the cap; 
neither does every gastric wave open the 
pyloric sphincter. Orndoff (32) and Case 
(33) both believe that there is a direct re- 
lation between gastric and duodenal motil- 
ity. Cunha (7), in a recent paper on the 
physiology of the duodenum, has stated 
that the gastric wave passes from the stom- 
ach over the duodenum. In acute animal 
preparations I have seen, and called the at- 
tention of students to, the apparent passage 
of waves from the stomach to the duode- 
num — especially true in the cat after 
pilocarpin administration. Alvarez (8), 
who holds that gastric waves stop at the 
pyloric sphincter, grants that some influ- 
ences pass over the sphincter to start peri- 
staltic rushes in the bowel. 

In interpreting the observed facts on the 
relation of gastric motility to duodenal peri- 
stalsis, at least four possibilities must be 
considered. First, the excitatory impulse, 
or wave of conduction, may pass from the 
stomach to the duodenum without the ac- 
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tual wave of contraction passing. Second, 
the relative amotility of the cap, possibly 
due to the anatomical arrangement and 



Fig. 1. Tracings of the empty stomachs of dogs. 
A, a, mechanical stimulation of intestinal mucosa 
(gently moving a rubber tube in the lumen) ; b, 
10 c.c. water introduced into the intestine ; c, 10 c.c. 
of 0.3 per cent Na-.CCh introduced into the intes- 
tines; B, a, 10 c.c. of 10 per cent peptone in 0.2 per 
cent HC1 introduced into intestine; b, 10 c.c. fresh 
milk introduced into the intestine; showing tempo- 
rary imbibition of tonus and hunger contractions of 
the" empty stomach by mechanical and chemical 
stimulation of the intestinal mucosa. (After Carl- 
son.) 

physiological threshold of the relatively few 
contractile fibers of this portion of the duo- 
denum. may mask the passage of the wave. 
Third, the threshold of the mucosa, or mus- 
culature of the cap, may be higher than the 
remainder of the duodenum, so that greater 
distention, prolonged chemical action, or a 
summation of local or transmitted stimuli 
may be necessary to cause the cap to con- 
tract Fourth, the duodenal peristalsis may 
be initiated almost immediately on the ejec- 
tion of chyme from the stomach, due to the 
mechanical or chemical stimulation of the 
mucosa. 

A relation between the stomach and duo- 
denum exists in hunger (6). During hun- 
ger motility of the stomach, the duodenum 
manifests contractions synchronous with 
those in the stomach with the exception that 
frequently the duodenal contractions lag be- 
hind those in the stomach. This leads us to 
believe that the gastric hunger contractions, 
or their effect, pass from the stomach to 
the duodenum. This is supported bv the 
fact that if a pylorectomy is performed, the 


duodenum does not manifest hunger mo- 
tility. 

The normal tendency towards retention 



a 


Fig. 2. Tracing shows tonus and hunger contrac- 
tion of the empty stomach of dogs. A, 10 c.c. of 
gastric juice introduced into small intestine at a; 
B, 10 c.c. 0.5 per cent HC1 introduced into small in- 
testine at a; C, 10 c.c. 1 per cent Na^COs intro- 
duced into the small intestine at a; showing reflex 
inhibition of the tonus and the hunger contractions 
of the empty stomach by chemical stimulation of 
intestinal mucosa. (After Carlson.) 

of contents in the cap is well known. The 
observations of Wheelon (1) direct atten- 
tion to another portion of the duodenum in 
which a tendency toward retention exists, 
namely, the inferior flexure. This is com- 
monly the lowest point of the duodenum 
•and the peristalses must overcome the ef- 
fect of gravity, lifting the contents to the 
fixed portion of the duodenum. The 
heavier the contents, c.y., a barium meal, the 
greater would be the tendency toward re- 
tention. Any increase in extrinsic pressure 
on the fixed portion of the duodenum by 
the superior mesenteric vessels, etc., would 
make it still more difficult to pass contents. 
Hence, the tendency toward retention in the 
region of the inferior flexure, observed in 
routine radiographic examinations, is ob- 
viously significant with respect to the etiol- 
ogy of chronic duodenal dilatation. 
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The question logically arises as to how 
much extrinsic pressure is required to coun- 
teract the propulsive force of duodenal peri- 



Fig. 3. Man. Contractions occur in tbe duo- 
denum synchronously with hunger contractions in 
the stomach ; the duodenal contractions sometimes, x, 
reach their height after the hunger contractions 
have ceased. Balloon in the first six inches of the 
duodenum. 

stalsis. The results of experiments by 
Dragstedt and Dragstedt (9) show that cir- 
cular extrinsic pressure equivalent to six 
inches of water exerted by a light condom 
'rubber band is sufficient to cause acute duo- 
denal obstruction and death. Greater pres- 
sure is required in the jejunum, ileum, and 
colon. An extrinsic pressure, then, of less 
than six inches of water would lead to par- 
tial obstruction, with the usual concomitant 
phenomena of hyperperistalsis, dilatation 
with some hypertrophy, intermittent nausea 
and vomiting, and mild toxemia. 

I have had the accidental opportunity to 
observe two examples of such a condition 
in experimental animals. In making a 
Thiry fistula of the duodenum and upper 
few inches of the jejunum, the duodenum 
was sectioned just below the opening of 
the chief pancreatic duct and the jejunum 
was sectioned eight or ten inches below the 
fixed portion of the duodenum. The in- 
tegrity of the gut was re-established by an 


end-to-end anastomosis of the jejunum to 
the duodenum. The distal end of the re- 
sected loop was closed and the proximal or 



Fig 4. Simultaneous tracing of the motility of 
the stomach and a Thiry’s fistula of the duodenum 
and jejunum during hunger. S, stomach; I, Thiry’s 
fistula. Thirty cubic centimeters of air in balloon 
in stomach ; 10 c.c. air in balloon in fistula. Note 
that the rhythmic segmentations, x, and tonus 
rhythm, a-a', are not correlated with the hunger con- 
tractions. B, base line of intestine; B\ base line of 
stomach. This shows that the motility of the duo- 
denum during hunger is dependent on the enteric 
reflexes. 

duodenal end was brought to the outside 
through an opening in the right lateral wall 
of the abdomen. In our experience with 
more than fifty of these animals, three have 
died from obstruction due to the strangula- 
tion of the jejunum and ileum behind or 
posterior to the duodenal loop, constituting 
the Thiry fistula. Two other animals vom- 
ited intermittently for several months, be- 
came emaciated, and were finally anesthet- 
ized and autopsied. In these two animals it 
was found that small loops, eight and twelve 
inches long, respectively, of proximal jeju- 
num had passed posterior to the duodenal 
loop, constituting the Thiry fistula, and had 
been fastened in this position by a few' loose 
adhesions. When chyme passed into this 
loop it would have to be lifted and forced 
past a point of partial obstruction caused by 
the pressure of the weight of the loop on the 
Thiry fistula, there being no adhesions be- 
tween the loop and fistula to cause obstruc- 
tion (Figs. 6a and 6b). The loop of jeju- 
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Fig. 5. Simultaneous tracings of the motility of 
a pouch of the entire stomach, S, and of the duo- 
denum, /. during hunger in a dog with a duodeno- 
csophngonl anastomosis. Note that there is no re- 
lation between the mo\ ements in the stomach and 
duodenum during hunger. The marked tonus shown 
by the stomach in this tracing is quite characteristic 
for animals prepared in the manner staled aho\c. 
This shows that the motility of the duodenum dur- 
ing hunger is dependent on the enteric reflexes. 

mini was dilated and slightly hypertrophied; 
the intestine proximal and distal to the loop 
was normal. 

In this connection otir observation on the 
esophagus and duodenum in dogs in which 
a duodetu »-c-<>phageal end-to-end anastomo- 
sis has been performed proves interesting. 
We hate had three dogs that have survived 
this operation, one lor seven months, an- 
other for eight months; the third is now 
alive at two years. We have looked for di- 
latation and hypertrophy of the esophagus 
and duodenum in these animals; in the 
esophagus, because of the possibility of ste- 
nosis; in the duodenum, because of the ten- 
sion on and the abnormal position of the 
duodenum. None of the animals showed 
any change, probably because the operation 
caused an immediate change in their eating 



Fig. 6n. This diagram shows the findings in a dog> 
following the making of a Thiry fistula ill which a 
loop of jejunum herniated posterior to the fistula. 
(1) Site of anastomosis of proximal duodenum to 
jejunum. (2) The closed end of the Thiry fistula 
of the duodenum and first few inches of the je- 
junum. (3) Abdominal wall. (4) Opening of the 
fistula to the outside. (5) Mesentery of the je- 
junum, fixing the first portion of jejunum. (6) The 
point at which the jejunal loop passed posterior to 
the fistula. (7) The dilated and hypertrophied 
looji. (fi) The point at which the jejunum passed 
o\cr the fistula, there being tio adhesions at this 
point. (9) A few light adhesions which held the 
herniated loop in its position. 

Fig. 6b. The specimen described by the Diagram 
6 a. (1) The Thiry fistula. (2) The dilated loop. 


habits. Instead of bolting their food, they 
ate slowly, taking from twelve to twenty- 
four hours to ingest their meal (Figs. 7a, 
7b, 7c, and 8). (It is difficult to make an 
accurate comparison of the roentgenograms 
taken in December, 1924, with those taken 
in November, 1926, because of the irritabil- 
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Fig 7n Roentgenogram taken on clog with a 
pouch of the entire stomach and a duodeno- 
esophageal anastomosis m December, 1924 

it}' of the duodenum when the pictures were 
made in 1924. We can only say that our 
interpretation of the roentgenograms does 
not warrant the conclusion that a dilatation 
has occurred. We can say, however, that 
the duodenum is now less irritable than it 
was in 1924.) 

Reversed Movements . — Reversed move- 
ments of the duodenum occur under nor- 
mal and abnormal conditions. 

They occur normally in many individuals 
at the end of a meal when strong acid chyme 
is being ejected into the duodenum. This is 
a well-known fact. Such reversed motility 
may not only be due to enteric reflexes, but 
may even occur by reflexes through the 
celiac ganglion. For example, we (10) 
have found that if acid, or other mildly irri- 
tating substance, is applied to a Thiry fistula 
of the duodenum, bile will be regurgitated 
into the stomach This regurgitation occurs 
in normal men when the duodenum is irri- 
tated by chemicals or by distention (5) (6) 
(10) (1) (11). Wheelon (1) has observed 
reverse movements with the fluoroscope in 
individuals with a normal or a shortened 
gastric clearance. 

Reverse motility of the duodenum occurs 
abnormally in various conditions. Many 



Fig 7b Roentgenogiam taken on dog with a 
pouch of the entire stomach and a duodeno- 
esophageal anastomosis in Decembei, 1924 

have observed it in tomiting. Henderson 
(12) has reported reverse motements to be 
present in 93 per cent of patients infected 
with hookworm. Friedman, Strauss, and 
Arens (13) have seen them in many pa- 
tients with gall-bladder disease, and beliexe 
that they are due to an associated duodeni- 
tis Thoring and Smith (14) observed such 
movements in a dilated duodenum due to 
obstruction from adhesions. It is now well 
known that they occur in cases of duodenal 
obstruction near the duodeno-jejunal junc- 
tion. Reverse mo\ements of the duodenum 
will in all probability be found to be asso- 
ciated with any condition that increases the 
irritability of the duodenal mucosa or mus- 
culature. Teleologically the duodenum ap- 
parently attempts to protect itself In re- 
gurgitating contents into the stomach. 

What would be the effect of abnormal re- 
versed movements continued for a long time 
— several months? This question cannot be 
answered directly for man We ha\e ex- 
periments on the dog which answer the ques- 
tion for the jejunum. The following ex- 
periment has been performed a number of 
times in one of our courses in Ad\anccd 
Experimental Physiology. A four- or six- 
inch loop of jejunum is resected and turned 
end-to-end, i.c , reversed, and sutured in 
place by an end-to-end anastomosis, so that 
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Fig 7c Roentgenogram taken on dog with a 
pouch of the entire stomach and a duodeno- 
csophageal anastomosis in December, 1924. 
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Fig. 8 Roentgenogram taken on same dog as in 
Figures 7a, 7b, and 7c in Non ember, 1926. Wc do 
not bclicNe that the roentgenograms show any evi- 
dence of dilatation. The dog is now in excellent 
health. 

the normal direction of the peristalses in 
the loop is reversed so far as the remainder 
of the intestine is concerned. When this 
has been done, and the dog lias survived for 
several months (as four have done), it is 
observed that the dog vomits intermittently, 
some have lo^t weight and others have main- 
tained their lxxly weight. Autopsy has re- 
vealed the jejunum proximal to the reversed 
loop to be dilated and slightly hypertrophied. 
Sometime'' the proximal portion of the re- 
versed loop is dilated. This "reversed loop 
experiment" constitutes what might be 


termed a physiological partial obstruction. 
(If the reversed loop is made too long (8 to 
10 inches), the animal dies from acute ob- 
struction.) Although the peristalses of the 
reversed loop cannot be considered as true 
reversed movements, their physiologic effect 
upon the intestine above and below such a 
loop amounts to the same thing. 

THE EFFECT OF DUODENAL STIMULATION ON 

THE MOTOR ACTIVITY OF OTHER PARTS 
OF THE GASTRO-INTESTINAL TRACT 

Stomach . — Brunemeier and Carlson (15) 
found that stimulation of the duodenum in- 
hibits the motility of the empty stomach, 
an observation which we have confirmed 
(6). Wheelon and Thomas (4) have ob- 
served that elevations in duodenal tone are 
associated with reduction of the gastric an- 
tral waves. Brickner and Milch (16) have 
reported that on relief of chronic duodenal 
stasis by duodeno-jejunostomy the peri- 
staltic activity of the stomach increases. Al- 
though the duodenum is subject to the motor 
drive of the stomach, the observations just 
cited show that the duodenum possesses a 
mechanism for controlling the motor drive 
of the stomach. 

Vomiting . — Many observers have con- 
firmed the observation of Luckhardt, Phil- 
lips and Carlson (3, 5, 6, 10, 1, 11), that 
vomiting is more readily elicited from duo- 
denal irritation than from gastric irritation. 
The author is able to inhibit voluntarily the 
vomiting impulse caused by pharyngeal and 
gastric irritation, but not duodenal, because 
of its more rapid and violent onset. 

Colon . — According to our observations in 
dogs (10), the colon is refiexly connected 
with duodenal activity. When one first 
makes applications of acid and various sub- 
stances to a Thirv fistula of the duodenum, 
defecation and vomiting, sometimes one or 
both, result. 
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Although we Icriow that colon stimulation 
inhibits the stomach (34), we do not know 
definitely the effect of colon stimulation on 
duodenal activity. However, the writer 
( 5 ) has observed in several experiments that 
when a water enema was taken, bile was 
• regurgitated into the stomach. 

Hiccough . — The author has on several 
occasions observed hiccough to occur in 
dogs following sudden distention of the 
duodenal Thiry fistula. 

Biliary Passages . — The recent observa- 
tions of Burget (17) and Graham (18) and 
his associates have shown that the tonus and 
motility of the duodenum plays a funda- 
mental role in the passage of bile from the 
gall bladder and biliary passages. 

In this connection it is quite possible that 
hypertonus, amotility, and reversed move- 
ments of the duodenum may be important 
etiological factors in disease of the biliary 
passages. A study of the duodenum in 
pregnancy is certainly indicated because of 
this possibility. 

Motor Hormone . — There is no evidence 
worth while considering that the duodenum 
gives off a hormone that maintains the mo- 
tor activity of the remainder of the gastro- 
intestinal tract. 

SECRETION 

A Thiry fistula of the duodenum secretes 
continuously a small quantity (2 or 3 c.c. 
per hour) of fluid. If this is not drained 
out, the water is re-absorbed, leaving a yel- 
low-white pasty material. The secretion 
contains cells and enzymes (lipase, inver- 
tase, erepsin) in small concentration, which 
probably come from the cells. The secre- 
tion is slightly alkaline (Ph. 7.5 - 7.8). 
The feeding of a meal has practically no 
effect on the rate of secretion of such an 
isolated loop. Mild distention with a bal- 
loon, manipulation with a rubber tube, or 
application of dilute acids, alcohol (5 to 10 


per cent), fatty acids, glycerol, etc., are 
stimuli that definitely cause an increase in 
secretion. The subcutaneous injection of 
pilocarpin and histamin also increases the 
secretion. Increased motility of the loop 
is always associated with an increase in se- 
cretion (10) (19). 

The secretion of the duodenum plays only 
a minor role in normal digestion. The in- 
testinal secretion, taken as a whole, how- 
ever, does play a definite role in normal di- 
gestion. This is shown by the fact that 
digestion, although definitely less than nor- 
mal, occurs in animals deprived of their 
pancreas or with the pancreatic ducts 
ligated (19). 

An overlooked, but very important, role 
of duodenal and intestinal secretion is its 
ability to neutralize acid. A duodeno- 
jejunal Thiry fistula only 15 inches long can 
neutralize 50 per cent of the free acid and 
30 per cent of the total acid of 150 c.c. of 
N/10 HCl when applied for sixty minutes. 

The duodenum is very intimately related 
to the secretion of the stomach (10) (20) 
and pancreas (21). Various substances, 
e.g., acids, fatty acids, fats, glycerol, alco- 
hol, meat extracts, etc., have a definite and 
fundamental action on the secretion of the 
stomach and pancreas when applied to the 
duodenal and jejunal mucosa. The jeju- 
num, and in all probability the duodenum, 
gives off a hormone that excites external 
pancreatic secretion. 

ABSORPTION 

The duodenum can absorb substances 
from its lumen. We know that it can ab- 
sorb water, glucose, alcohol, and crvstaloids 
(KI and NaCl) quite rapidly. Because of 
the relatively rapid passage of contents 
through, and the incompleteness of diges- 
tion of food when it enters the duodenum, 
probably only a small amount of absorption 
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occurs in the duodenum during the normal 
digestive process. 

In duodenal obstruction toxic substances 
pass into the circulation from the lumen, 
which under normal conditions does not 
occur, at least to no great extent (9). It 
is commonly stated that distention causes 
a disturbance, or a breakdown, in the nor- 
mal processes concerned in absorption, but 
this is an assumption that has not yet been 
proved. 

In pernicious anemia the hypothesis has 
been advanced that hemolytic and neuro- 
toxic substances of bacterial origin are ab- 
sorbed from the duodenum. 

EXCRETION 

There is no good evidence, not even pre- 
sumptive, that the duodenum excretes any 
specific substance or plays any special role 
as an excretory organ. 

DUODENUM IS NOT A VITAL ORGAN 

Not many years ago the duodenum was 
thought to be a vital organ, that it per- 
formed some function necessary for life. 
The development of surgical skill by work- 
ers in this field has demonstrated this belief 
to be a fallacy. If the surgery is good, the 
animal gets along without the duodenum as 
well ns it does with it (22. 23, 24). 

COMPLETE ORSTRUCTION OF THE DUODENUM 

In dogs, if the duodenum is completely oc- 
cluded at the jejunal junction for eighteen 
hours, death results. If it is occluded for 
fifteen hours and then opened, recovery oc- 
curs (25). Surgeons and internists keenly 
appreciate the serious nature of duodenal 
obstruction. 

RELATED TO BLOOD-FORMING ORGANS? 

It has been suggested that the duodenum 
is related to iron metabolism and the forma- 
tion of erythrocytes. (For a review of the 
literature, see Ref. No. 26.) It has been 


stated that iron is absorbed in the upper 
gastro-intestinal tract, which is slightly acid 
in reaction most of the time (iron salts are 
soluble in acid solutions) and excreted in 
the lower portion of the tract. Downs and 
Eddy (27) have reported that secretin so- 
lution, a solution prepared by hydrochloric 
acid extraction of the duodenal mucosa, on 
injection causes an increase in red cells and 
hemoglobin. The interpretation of these 
results, however, has been questioned by 
King (28), who believes that the increase 
is only apparent and not real, being due to 
concentration of the blood. 

The possible relation of the duodenum to 
the blood-forming organs is still hypothet- 
ical. 

DUODENAL FLORA 

Within the last few years much attention 
has been given to the study of the flora of 
the duodenum. Under normal conditions 
the duodenal flora is not abundant, and is 
quite innocent. But in achylia gastrica, 
anacidity, pernicious anemia, combined de- 
generation of the spinal cord, and in ileal 
stasis, the flora of the duodenum is radically 
changed, being similar to that of the ileum, 
toxin-producing bacteria being present. 
(For review of literature, see Ivy, Ref. No. 
26.) Arnold (29) has recently shown by 
improved experimental methods that when 
the acidity of the duodenum is decreased, 
the flora becomes abundant and like that of 
the ileum. 

So far as the author has been able to as- 
certain. no one has yet studied the flora in 
chronic duodenal stasis. 

EFFERENT INNERVATION 

The efferent innervation of the pyloric 
sphincter has been adequately studied, but 
we do not possess entirely satisfactory evi- 
dence bearing on the efferent innervation of 
the duodenum. The author teaches that the 
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vagi and splanchnics probably carry both 
motor and inhibitory fibers to the duodenum, 
the vagi, however, being predominately 
motor and the splanchnics predominately 
inhibitory. 

AFFERENT INNERVATION SENSATION 


tically always associated with nausea and 
vomiting elicited by duodenal stimulation. 

It is evident from this brief review of the 
physiology of the duodenum that that or- 
gan, although not a vital one, is a very im- 
portant one, and that it dysfunction may 
lead to serious results. 


Although we do not know the path that 
sensory impulses from the duodenum travel, 
we do know that the stimulation or irrita- 
tion of the duodenum causes one to experi- 
ence definite sensations (6, 1, 11, 31). 

Nausea is the most frequently observed 
symptom elicited by duodenal stimulation. 
The author, can distinguish it from pharyn- 
geal and gastric nausea. Pain is next in 
frequency of occurrence. Distention or 
spasm causes it. On distending a balloon 
when it is in the third portion of the duo- 
denum, the author refers the sensation to 
the midline, one or two inches above the 
umbilicus, and on withdrawing the balloon 
pain has been felt beneath the liver on the 
right side. On two occasions in which vio- 
lent pain was experienced, a sore spot per- 
sisted over the clavicle at the junction of the 
outer and middle thirds (6). Uneasiness, 
faintness, dragging and swaying sensations, 
dizziness, chilliness and pallor are other 
symptoms associated with duodenal irrita- 
tion. The author and his associates have 
also observed that when a balloon or tube 
has been in the duodenum for twelve or 
twenty-four hours and then removed an 
“after image” results, i.c., one has a sensa- 
tion as if the balloon were still in the duo- 
denum. A frontal headache occurs in some 
individuals on duodenal experimentation 
( 6 ). 

Alvarez (30) has suggested that the 
nausea and vomiting is due to reversed 
movements. The observations of Wheelon 
(31) and Keeton (11) support this view. 
One must grant that if the reversed mo\e 
ments do not cause nausea, they are prac 
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DISCUSSION 

Dr. A. A. Goldsmith (Chicago) : After 
hearing this series of papers of such great im- 
portance. very little is left to be said by a 
mere internist. I would like to mention a few 
points that strike me from the medical stand- 
point. First of all, I believe that in the fields 
of the colon and duodenum we have the most 
difficult fields of medicine, because the clinical 
pictures are not at all clear-cut and some of 
them overlap. I was interested to note that 
in a paper by Ratkoczi, a Hungarian, he re- 
ports a series of 4,500 examinations made 
during a period of two years. Something 
like six-tenths of t per cent of these showed 
obstructions in the duodenum. That means 
one out of each two hundred persons ex- 
amined. That is much more than the average 
man discovers, and it leaves a question pos- 
sibly as to why more have not been found. 
The one interesting point is that it allows us 
some leeway in making our diagnosis. I think 
many of us are forced at times to some con- 
clusion, where we have no right to draw one. 
We are inclined to think that in the stomach 
we have three diseases, gastric ulcer, cancer, 
and syphilis, and if the case is not one of 
those three, we are “up a stump.” There are 
a few other things we can lay our fingers on 
now and then, that may allow a few more di- 
agnoses. We all have hobbies in our medical 
work, and that applies not only to internists 
and surgeons but to X-ray men also. It is a 
very common thing for roentgenologists to re- 
port chronic appendicitis. Many of those pa- 
tients do not respond to an appendix removal. 
It may be that they have trouble about the 
cecum, or the trouble may be elsewhere, per- 
haps in the duodenum. Men who are work- 
ing in certain lines will find all their cases 
conform to that particular disease. We had 
in Chicago formerly a well-known internist 
"ho was prone to diagnose everything as 
peptic ulcer, and in one hospital it became a 
joke among the internes ; they would classify 


the ulcers as of two kinds, ordinary peptic 
ulcer and “Dr. Brown’s ulcer.” That just 
means that persons working in one line are 
apt to have a hobby. My hobby is that I am 
apt to look for colitis, yet many of my pa- 
tients may not have that at all. Then we 
must refer to the spasm of the pyloric tract. 
We often have opinions of an ulcer handed 
out to us, and yet we know that at operation 
no ulcer is found, and so these things have to 
be checked up and worked over carefully. 
Now, in regard to constipation: we know that 
many of our patients come to us and say 
they have a movement once in seven days or 
once in ten days or once in two weeks and 
are perfectly happy and comfortable, and yet 
another man maj' go only two days and have 
marked discomfort. It may be that the cecum 
is pulled down and causes a slight obstruc- 
tion in his case and he does really suffer, y’et 
we are prone to say that he is neurotic and 
should not bother about it. I know that years 
ago when the X-raj f men first began to use the 
fiuoroscope, every case was said to be a vis- 
ceroptotic; every patient had the colon and 
the small intestine low down. Finally they 
came to realize that was the normal position 
for the stomach and intestines when the in- 
dividual was standing erect. The idea they 
had in the past of the normal position of the 
colon came from the fact that they had seen 
it only at autopsy, when the body was lying 
on the table. 

I think Dr. Wolfer is right on one point, 
and that is alkalosis. It is common to treat 
all ulcers by means of alkalies. In a doubtful 
case, a person may have no ulcer, and if you 
fill him up on the alkali, you may still favor 
the alkalosis and have serious trouble. 

Then we wish to emphasize in particular 
the fact pointed out by Dr. Ivy, and other 
speakers, that all parts of the gastro-intestinal 
tract are subject to reflex action, and, there- 
fore, trouble in a distant part may bring about 
spasm up here in the duodenum. 

Dk. I. Setii Hiksch (New York): The 
papers this afternoon have been so rich in 
material and so full of suggestions that it is 
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practically impossible to attempt to discuss 
them all. though they all merit commendation 
and discussion. I shall confine my remarks 
to a condition which is not as yet a completelr 
understood or generally appreciated entity — 
stenosis at the duodeno-jejunal junction. The 
stenosis may be intermittent or persistent. 
The examination must be a Suoroseopic one. 
with an inert mixture of barium and water. 
The mixture passes readily through die py- 
lorus into the bulb and through die duodenum 
to the jejunal flexure but not beyond it. The 
duodenum soon becomes distended, while an- 
tiperistaltic waves drive the contents back in- 
to the bulb and even through die pyloric 
opening. These pendulum movements con- 
tinue in the dilated duodenum for ten to fif- 
teen minutes and give the impression of a 
complete organic obstruction at the duodeno- 
jejunal flexure. Then suddenly die contents 
are ejected into die jejunum and the obstruc- 
tion seems to be relieved. This may or may 
not be repeated many times. The cause ot 
this intermittent obstruction is in some cases 
mechanical, due to extrinsic pressure of vari- 
ous kinds, and in others die cause is spasm, 
either complicating the pressure or existing 
by itself. Under the mechanical causes may 
be mentioned the compression ot die duode- 
num produced by visceroptosis and elongation 
of the mesentery. The effect or this ptosis 
is increased in asthenics and emaciated indi- 
viduals. That this cause is sufficient to pro- 
duce this pressure can be determined by ex- 
amining the patient in the lateral postures or 
in the knee-chest position or by manually 
raising the stomach, thus removing the drag. 
This relieves the obstruction, and allows tree 
duodenal motility. 

A movable extra-gastric tumor or an old 
ulcer on the lesser curvature of the stomach 
in the pars media may also produce inter- 
mittent obstruction. The obstruction, how- 
ever, occurs not only because of the fotces 
producing the pressure but because of the ac- 
companying -and associated spasm at the 
duodeno-jejunal junction. Simple spasm pro- 
ducing intermittent stenosis may be asso- 
ciated with ulcer of the bulbus, with appen- 
dicitis, constipation, colitis, etc. 


ine interrmitenr obstruction in the duode- 
num causes a delay in the evacuation of the 
stomach, in spite or the gastric hvnerceri- 
stalsis which is always present. The stom- 
ach in its morphology then resembles in some 
respects the condition due to ulcer trrioric 
stenosis, the difference being that the loss of 
tone is never so marked and the Peristalsis 
is more vigorous. In persistent stenosis onlv 
a small quantity of the contrast material 
passes through the duo-deno-jeiuna: junction. 
The duodenum is, however, more or less com- 
pletely filled, because the evacuation is never 
sufficient, ine anuperistaisis and pendulum 
movements are vigorous. The duodenum 
may become enormously delated. The evac- 
uation of the stomach is delayed and a medi- 
um sized residue may be found at the six- 
hour examination. 

The commonest causes of persistent duo- 
deno- jejunal stenosis are infiltrating growths 
of the stomach or pancreas, post-operative ad- 
hesions. and rare cases of duodenal tumor. 

The simple spastic and static form of in- 
termittent obstruction is not so generally ap- 
preciated as it should be. It is not sufficient 
for the establishment of the diagnosis of in- 
termittent duodenal stenosis, that the phe- 
nomena I have described, the delay in the 
duodenum and active pendulum movements 
be observed only once and not observed again 
during the examination. Sudi a series of 
events may be seen once under what we must 
still consider normal conditions. But to con- 
stitute a real entity and be of sufficient im- 
portance to explain the symptoms it must be 
frequently repeated during the course of the 
examination and the final result must show a 
small gastric and duodenal residue at the six- 
hour examination. 

It is difficult to convince clinicians that this 
condition actually occurs, because, as the end- 
result, there may be only this minimal residue 
in the duodenum. The cause of the patient’s 
symptoms is sought in the cecal region or 
elsewhere. There are, however, surgeons and 
clinicians, like Dr. Kellogg, who understand 
this condition and have operated for its re- 
lief. It should be borne in mind that even in 
the presence of an organic lesion, such as a 
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tumor or adhesions, it is not so much the ad- 
hesion or tumor which produces the stenosis 
as the spasm accompanying the lesion. . So 
that frequently, even in adhesions, the pa- 
tient’s condition may be markedly improved 
by the administration of antispasmodic. 

Dr. Lewis Gregory Cole (New York) : 
What Dr. Case said regarding the frequency 
and significance and the infrequency and the 
lack of significance of this condition of duo- 
denal stasis and duodenal obstruction abso- 
lutely corresponds with my conception of the 
thing, much as I regret to state it. [Laugh- 
ter.] Perhaps I missed, before I came in, a 
consideration of one of the factors of duode- 
nal obstruction, and I will ask if any essayist 
took up the question of duodenal obstruction 
resulting from pressure of the mesentery on 
the anterior surface of the duodenum. Only 
one thing 1 do wish to defend — and here I 
have Dr. Case against me — and that is the 
method in which the peristaltic wave pro- 
gresses through the duodenum and probably 
through the small intestines. It starts about 
a quarter of an inch beyond the pyloric valve 
and progresses through the duodenum, at 
least, and probably through the small intes- 
tines. I think perhaps we will admit the pos- 
sibility that it goes through the rest of the 
small intestines, because we are only now 
discussing the duodenum. The fact that the 
food comes out of the stomach and goes di- 
rectly through the duodenum is a thing to 
which we must take exception. The duode- 
num, in my opinion, is replenished from the 
cap, and the cap is filled, as I have said, by 
peristaltic contraction, forcing some of the 
chyme through the pyloric valve into the cap. 
Sometimes it is more and sometimes less. If 
the peristaltic wave is active, I believe it is 
more; if it is feeble, I believe it is less. I 
believe it comes through the sphincter into 
the cap. I am using the wrong term ; I mean 
through the valve into the cap, during sys- 
tole. 

Dr. Arthur R. I’loom (Chicago) : I have 
just had the opportunity of going over some 
two hundred records of cases in which duo- 


denal stasis has been found, and in those 
cases I find that about 65 per cent of the pa- 
tients in whom duodenal stasis was present, 
had a pathological gall bladder, about 25 per 
cent of the cases had ulcer or chronic appen- 
dix, and in only about 5 per cent were we 
unable to determine any cause. 

In the cases of obstruction, Dr. Wolfer 
mentioned distant hernia. I am reminded of 
a case we examined about a week ago in the 
Michael Reese Hospital, in which after five 
hours we found that most of the barium was 
still in the stomach and duodenum. The small 
intestines were outlined about a foot beyond 
the pylorus. At operation a femoral hernia 
was found. 

Dr. Wolfer (closing) : I should like to 
ask two questions : First, I should like to ask 
Dr. Ivy if he will give us his theory as to 
why the blood chlorides are decreased in 
these cases of obstruction with pernicious 
vomiting. The other question is in regard to 
the remarks made about spasm. Have any 
of you used magnesium sulphate? This was 
first called to my attention in overcoming 
spasm at the recto-sigmoidal junction in do- 
ing sigmoidoscopic examinations. When an 
application of 50 per cent solution of mag- 
nesium sulphate solution is made to the area 
of spasm it will relax at once. I followed this 
up with its use in esophageal spasm in cases 
of carcinoma of the esophagus. The patient 
was given a small quantity of barium suspen- 
sion and then several ounces of 33 per cent 
magnesium sulphate solution. It was like 
pulling out the stopper. We have tried mag- 
nesium sulphate in gastric and duodenal 
spasm but without any definite results. I 
wish you would try it and let us know what 
happens. 

Dr. Ivy (closing) : I will attempt to an- 
swer Dr. Wolfer’s question as to alkalosis 
and reduction of chlorides. It has been well 
demonstrated in the rabbit, an animal which 
does not vomit, that alkalosis and reduction 
of blood chloride is not due to the loss of 
gastric secretion by vomiting. I personally, 



DISCUSSION 


59 


have seen tetany, associated with alkalosis 
and reduction of chlorides, in six or seven 
different conditions. I have seen it following 
pyloric and intestinal obstruction ; I have 
seen it in duodenal fistula animals ; I have 
seen it in pancreatic fistula animals that were 
secreting a great deal of juice; I have seen it 
in animals following removal of the celiac 
ganglion ; I have seen it in dogs sick from the 
effect of roentgen rays, and it is well known 
to occur in some persons on forced breathing. 
My own personal opinion of the reduction of 


chlorides that we observe in these conditions 
is that it is only a concomitant phenomenon, 
not a fundamental one. Mathews points out 
in his text book of Physiological Chemistry, 
that the reduction of blood chlorides may be 
due to the action of some toxic or unknown 
factor, that is causing the tissues to retain 
chlorides. Too much emphasis has been placed 
on the occurrence of alkalosis and reduced 
blood chlorides, and not enough on the more 
fundamental question as to the cause of the 
alkalosis and low chlorides. 
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THE simultaneous or consecutive ap- 


|j pearance of diseases in different or- 
gans always presents the possibility 
that these diseases may be related. How- 
ever. when this occurs as frequently as is 
found in cases of duodenal ulcer, chronic 
appendicitis, chronic cholecystitis, colitis, 
etc., one can hardly presume this relation- 
ship to be a mere chance or coincidence. 
These are much more common than report- 
ed by our surgical confreres, when we take 
into account the number with which the pa- 
thologist and roentgenologist meet. 

Mix (1) reported three cases of com- 
bined duodenal ulcer and cholecystitis, while 
Judd (2) reported four cases, MacLaren 
and Oerting (3) reported five, and Macdon- 
ald (4). one. Soper (5) described three 
cases of cholecystitis and proctosigmoiditis 
and one case of gall-bladder infection com- 
bined with gastro-enteritis. Moorhead (6), 
Moore (7) and numerous other writers 
have called attention to the frequent con- 
currence of cholecystitis and appendicitis, 
and duodenal ulcer and chronic appendicitis. 


prominent role in gall-tract diseases and pro- 
duce a widely varying digestive complex. 

"To understand the protean nature of gall- 
tract diseases, it is important not only to rec- 
ognize the close anatomic contacts that exist 
between the stomach, duodenum, pancreas, 
liver, gall bladder, gall ducts, and certain por- 
tions of the colon, but also to realize the inti- 
mate interrelationship for producing or trans- 
planting disease that exists between these or- 
gans because of their blood, lymph, and nerve 
supply. . . . 

“A close stud)' of the factors concerning 
the continued or relapsing ill health of the vic- 
tim of chronic gall-tract disease will show that 
there are three vicious circles at work. The 
first is concerned with the lymphatic drainage 
between the gall bladder, liver, and pancreas. 
. . . In the second and third vicious cir- 
cles . . . the liver or ducts, or more com- 
monly both, continue to carry the infected 
and poisoned bile into the duodenum and 
down through the intestines to exit in the 
feces . . . and re-absorption of bacteria 

or toxic substance in the bile by way of the 
mesenteric veins emptying into the portal vein, 
thence back to and through the liver.” 


ETIOLOGY 

The question of etiology as well as the 
anatomical and physiological relationship 
of the various abdominal organs has been so 
ably discussed by Lyon and Swalm (8) that 
wc can do little better than to quote them 
freely. 

“For many years, too great emphasis has 
been laid on the gall bladder as the chief of- 
fender. Until recently wc have not clearly 
enough recognized the concurrent infection 
and degenerative changes in the liver, bile 
ducts, pancreas, and intestines which play a 

lKc.vi before the Chicago Roentpen Society, Nov. 11,1926. 


MacCarty (9) also called attention to the 
fact that “the gall bladder, liver, duodenum, 
pancreas, and stomach are embryologically, 
anatomically, physiologically, and pathologi- 
cally closely related and that they should be 
considered as a gastro-duodeno-hepatico- 
pancreatic physiological system.” 

Dieulafoy ( 10) contended that the gall 
bladder is the primary focus in these com- 
binations, Kelling (10) placed the origin in 
liver infections, while Williams (11) be- 
lieved that a duodenitis may be followed by 
a cholecystitis through contiguity. Brooks 
(12), LaRocque (9), and Laplace (13) 
placed the blame on the appendix. Zweig 
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(14) asserted that the result of such com- 
plications should be regarded as the conse- 
quence of an infection which originated in 
the intestines. 

With so many conflicting views, one is at 
a loss as to where to place the starting point. 
But, after all, is it necessary that there be 
one and only one site from which this dis- 
ease combination must originate? Is it not 
possible that an infection may localize at 
any one point along the circuit and pass 
from there onward? We believe it is. 
From the large number of cases of uncom- 
plicated cholecystitis, appendicitis, or duode- 
nal ulcer, it is logical to suppose that the 
lesion may start at any place in the physio- 
logical and anatomical circle and proceed to 
the other organs and involve them. 

RADIOLOGICAL FINDINGS 

In order to determine the frequency of 
the co-existence of abdominal lesions, we 
reviewed the records of a considerable num- 
ber of cases. Our purpose was to present 
these factors as found by the X-ray, which 
discloses lesions' whose symptoms and clin- 
ical picture are often overshadowed by a 


beyond this point, and this is what we call 
a partial gastro-intestinal examination. 
When the entire alimentary tract is to be 
investigated (complete gastro-intestinal ex- 
amination), the patient is then examined at 
24 and 48 hours and further, if necessary to 
determine the condition of the ileum, ap- 
pendix, and colon. An opaque enema is 
given at an appropriate time. It will be 
noted that a partial gastro-intestinal exam- 
ination includes nothing beyond the duode- 
num. Although we prefer to make a com- 
plete study of the gastro-intestinal tract in 
all cases, we are often limited by the in- 
ternist and surgeon. 

The records of 844 patients in whom 
complete gastro-intestinal roentgen-ray ex- 
aminations have been made are here re- 
viewed. This leaves out of consideration 
852 cases in which only partial examina- 
tions have been made. The reason for this 
is that, although numerous cases of multiple 
lesions were found in this group also, the 
work was not carried far enough to include 
or exclude further involvement. We feel 
that complete examinations might have dis- 
closed additional information which, under 


more prominent condition; also in those 
cases in which the symptomatology is con- 
fused by virtue of the multiplicity. The 
efficiency of these examinations has been 
discussed in previous communications (15 
and 16). 

The method of examinations in all our 
gastro-intestinal series is as follows: the 
patient is prepared by an appropriate 
catharsis the night before, is given an enema 
in the morning, and reports without break 
fast at 9 a. m. Primary gall-bladder films 
are taken (15). The patient is then given a 
barium meal and the stomach and duo 
are examined for intrinsic defects an or 
secondary evidence of gall-bladder lsease, 
such as a gall-bladder seat, stasis, ro- 
tation, fixation of cap, etc. Frequen }> 
various reasons, we are unable to c 


the circumstances, we were unable to obtain. 

Out of the 844 cases, 159 were found free 
from any lesions. The remainder was divid- 
ed into four groups. In the first group, of 
171 cases (Table I), there were 59 cases of 
duodenal ulcer and 16 of probable duodenal 
ulcer. The remainder, or 56 per cent, of 
the cases in this class were combined with 
other lesions. In the second group, of 343 
cases (Table II), 42.5 per cent of gall- 
bladder infections were unaccompanied by 
other lesions. In the third, which comprised 
254 cases (Table III), 40.5 per cent were 
found to have a pure chronic or probable 
chronic appendicitis. In the fourth group, 
of 165 patients (Table IV), 51 per cent 
presented the findings of an uncomplicated 
colitis. (We failed to find a possible etio- 
logical factor.) 
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TABLE I 

Total number of cases in which a positive or probable duodenal ulcer was found, 171. 

No. Per cent 

Duodenal ulcer 59 34.50 

Probable duodenal ulcer 16 9.35 

Duodenal ulcer and pathologic gall bladder 18 10.50 

Duodenal ulcer and chronic appendicitis 22 12.86 

Duodenal ulcer and probable pathologic gall bladder 11 6.43 

Duodenal ulcer and colitis 10 5.84 

Duodenal ulcer and chronic appendicitis and pathologic gall bladder 5 2.97 

Duodenal ulcer and chronic appendicitis and colitis 3 1-75 

Duodenal ulcer or probable duodenal ulcer, with miscellaneous other gastro- 
intestinal lesions 27 15.80 


Total 171 100.00 

TABLE II 

Total number of cases in which a positive or probable pathologic gall bladder was found, 338. 

No. Per cent 

Pathologic gall bladder 83 24.55 

Probable pathologic gall bladder 63 18.63 

Pathologic gall bladder and chronic appendicitis 44 13.01 

Probable pathologic gall bladder and chronic appendicitis 26 7.70 

Pathologic gall bladder and colitis 26 7.70 

Pathologic gall bladder and duodenal ulcer 18 5.32 

Probable pathologic gall bladder and colitis 20 5.92 

Pathologic gall bladder, appendicitis, and colitis 12 3.55 

Probable pathologic gall bladder and duodenal ulcer 11 3.26 

Pathologic gall bladder, or probable pathologic gall bladder, with miscellaneous 

gastro-intcstinal lesions 35 10.36 


Total 338 100.00 

TABLE III 

Total number of cases in which positive or probable pathologic appendix was found, 254. 

No. Per cent 

Pathologic appendix 87 34.26 

Probable pathologic appendix 16 6.30 

Chronic appendicitis and pathologic gall bladder. 44 17.32 

Chronic appendicitis and probable pathologic gall bladder 26 10.24 

Chronic appendicitis and duodenal ulcer 22 8.66 

Chronic appendicitis and colitis 17 6.69 

Chronic appendicitis and pathologic gall bladder and colitis 12 4.72 

Chronic appendicitis and pathologic gall bladder and duodenal ulcer. 5 1.96 

Chronic appendicitis or probable chronic appendicitis, with miscellaneous gas- 

tro-intestinal lesions 25 9.85 


Total 254 100.00 

TABLE IV 

Total number of cases in which colitis was found, 165. 

No. Per cent 

Colitis - 84 50.99 

Colitis and pathologic gall bladder 26 15.75 

Colitis and probable pathologic gall bladder 20 12.09 

Colitis and chronic appendicitis 17 10.29 

Colitis and duodenal ulcer 10 6.04 

Colitis, with miscellaneous gastro-intestinal lesions „ 8 4.84 


Total 165 100.00 
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TABLE V 

Total number of cases examined, 844. 

Total number of pathologic cases, 685. 

Duodenal ulcer only 

Probable duodenal ulcer only 

Pathologic gall bladder only 

Probable pathologic gall bladder only 

Pathologic appendix 

Probable pathologic appendix 

Colitis ! 

Total 

Combined lesions 


No. 

Per cent 

... 59 

8.61 

... 16 

2.34 

... 83 

12.11 

... 63 

9.20 

... 87 

12.70 

... 16 

2.34 

... 84 

12.26 

... 408 

59.56 

... 277 

40.44 


These findings (Table V) show that in 
only about 59.5 per cent of our cases, in 
which pathological conditions occurred, was 
one demonstrable lesion alone present. 

Other writers have described similar re- 
sults. A. Blalock (17) showed that 25 per 
cent of his gall-bladder operations revealed 
definite pathological conditions in addition 
to those affecting the biliary tract. John- 
son (18) showed that in 45 out of 100 chol- 
ecystectomies the appendix was involved. 
Soper (5) reported that 41.5 per cent of his 
411 gall-bladder cases disclosed definite re- 
lationship to other infectious processes in 
the gastro-intestinal tract. 

In view of these findings, we urge that 
complete gastro-intestinal roentgenologic 
examinations be made in all cases in which 
there is a history of abdominal disease, al- 
though in certain cases a partial examina- 
tion may suffice, depending upon certain 
previously known factors. Even in those 
cases in which the history and clinical pic- 
ture pointed definitely to one organ, we have 
frequently found other organs involved. In 
those cases in which the financial status of 
the patient is such that he cannot afford 
the additional expense, some arrangement 
should be made by the roentgenologist to 
carry the work through, as the interest and 
welfare of the patient demand that every 
facility be used to elicit the entire patholog- 
ical picture. This and this only should 
satisfy the physician or surgeon. 


CONCLUSIONS 

1. Cases of combined abdominal lesions 
have been frequently reported. 

2. There is a direct anatomico-physio- 
logic relationship between the gal! bladder, 
bile ducts, duodenum, intestines, appendix, 
and colon. This results in a vicious circle. 
The infection may start any place in the 
circuit and proceed onward. 

3. Only 59.5 per cent of our series re- 
vealed uncomplicated lesions. The rest were 
associated with other involved viscera. 

4. We urge that complete gastro-intes- 
tinal examinations be made in order that 
other involved organs may not be over- 
looked. 
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Relation between hypophysis and genital 
organs. — This first article in an intended 
series deals with the investigations of the re- 
lation between hypophysis and genital organs. 
Eight rabbits and five dogs were treated over 
the right and left temporal region, and the 
frontal ; in the first group, three out of five 
rabbits (ten weeks old) received approxi- 
mately 25, 35, and 45 per cent E.D. to the 
hypophysis. The two remaining animals 
served as controls. (Technic: 3.0 Al., 25 cm. 
F.S D., quality of radiation 11 to 12 Wehnelt; 
this would correspond to a half value layer of 
1.2 to 1.4 cm. water.) After 60 to 74 days, 
all five animals were killed. There was no 
appreciable change in the gained weight; no 
macroscopical changes could be noticed in any 
organ. Section of the hypophysis showed 
more eosinophilcs than normal ; the individ- 
ual cells seemed larger. No stimulating effect 
of small doses of roentgen rays may be de- 
duced from this result. 

In the second group, two out of three rab- 
bits (7 months old) were exposed to 130 per 
cent E.D. effective in the hypophysis (180 
K.V., 4 ma., 0.5 Cu. plus 1.0 Al , 23 cm. 
F.S. D., 2 X 5 cm. field, over the temples and 
4X6 cm. field over the frontal, one E. D. 
surface dose per field). After 72 days al! 


three rabbits were killed. One treated animal 
had lost in weight. Histological section of the 
hypophysis showed degeneration and atrophy. 
No changes in the genital organs were noticed. 

The third group consisted of five dogs (8 
weeks old) that received 75 to 130 per cent 
E.D. effective in the hypophysis, of the same 
radiation as used in Group 2. The heavily 
treated dogs were killed after 58 and 72 days, 
the other and the control died after 76 days. 
The cause of death was undetermined. As a 
result of the treatment, the growth and de- 
velopment appeared delayed. The genital or- 
gans were atrophied. 

There seems to be a great difference be- 
tween the reaction of adult and young growing 
animals following N-ray radiation to the hy- 
pophysis. The relation between genital or- 
gans and the pituitary gland requires further 
investigation. 

E. A. Poiile, M.D. 


Experimental Investigations Concerning 
the Relation between Hypophysis and Other 
Inner-secretory Glands. /. — On the Question 
of the Correlation between Hypophysis and 
Genital Organs. L. D. Podljasclmh. Sirah- 
Icntherapie , 1927, XXIV , 439. 



LIMIT EXPOSURE IN RADIOGRAPHY 

By ERNST A. POHLE, M.D., Associate Professor of Roentgenology, 
University of Michigan Medical School, Ann Arbor, Michigan 


T HE last few years have brought us 
important developments of measur- 
ing apparatus and measuring meth- 
ods, the intelligent application of which 
enables the roentgenologist to reproduce a 
certain dose in X-ray therapy. Physical 
(e-unit, roentgen unit) and biological 
(erythema dose, skin unit dose) units have 
been introduced and are generally accepted, 
to express the amount of roentgen energy 
applied to the human skin. Very little use 
has been made of these factors in the diag- 
nostic branch of roentgenology, although 
there is no doubt regarding the necessity of 
establishing some definite idea of the toler- 
ance dose of roentgen energy as delivered 
by the diagnostic apparatus and tubes in op- 
eration to-day. The fact that there are 
cases reaching the courts every year claim- 
ing damage for an alleged overdose received 
in connection with a roentgen-ray examina- 
tion warrants this investigation. It is well 
known that the majority of such patients 
have been subjected to a fluoroscopic exam- 
ination, either for the removal of a foreign 
body or the examination of some fracture 
difficult of reduction. Sometimes cases of 
too frequently repeated gastro-intestinal ex- 
aminations appear also in this group. A re- 
cent survey, in Germany, by Groedel, Lini- 
ger, and Lossen (1), of 82 roentgen-ray in- 
juries which came to trial and of which 21 
belonged to the diagnostic group, emphasizes 
again the importance of our problem. Fol- 
lowing the suggestion of the Editor of this 
Journal, an outline of the present status of 
“dosimetry in diagnostic roentgenology” 
will be given. 

The roentgenologist who is searching 
through the text-books for some advice will 


not find very much information on this sub- 
ject. All authors (2) agree that a filter of 
one millimeter thickness should be used, as 
a rule, in all diagnostic work. It is also 
essential to ask the patient if a diagnostic 
examination of the same part of the body 
has been done during the last three weeks, 
or an X-ray treatment given to the same 
area (3). Six rules are given by Lorey (4). 
Nobody should make an attempt to use a 
fluoroscope unless he has had adequate 
training in roentgenology. If the patient 
has been fluo roscoped within the last two or 
three weeks, no examination should be done. 
Every patient who has taken iodin, bromid, 
or salvarsan recently should be handled 
with great care; an aluminum filter of from 
one-half to one millimeter thickness has to 
be inserted between the tube and the pa- 
tient; the tube holder and screen should be 
so arranged that a minimum focal skin dis- 
tance is always assured, and this should be 
at least 60 centimeters (24 inches). The 
milliamperage must be controlled during the 
roentgenoscopic examination. 

Witherbee and Remer (5) offer in their 
booklet a number of formula; for the cal- 
culation of the dose in superficial therapy, 
including a very simple procedure which is 
said to enable the roentgenologist to figure 
out the tolerance of the skin in diagnostic 
work. The writer feels that no such gen- 
eral rule can be established, based on calcu- 
lation only, because of the well-known vari- 
ation in the output of the various machines 
and tubes. 1 For that reason, the values 
given later in this essay must be regarded 
merely as examples and as general guides, 


iSce Meyer and Glasscr ( l. c. ), also their letter in the 
A merican Journal of Roer.lt enoloty and Radi umj kerdfy. Feb.. IP-/ 
XII, 277, and Pohle (this Journal, 1920, VI, 23G, Foo*aote 2). 
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which are correct only for the apparatus on 
which they were measured. 

Several years ago Erskine (6) undertook 
a series of actual tests on the skin to de- 


studied the output of several diagnostic 
machines with a Wulff ionometer, calibrated 
in roentgen units. Comparing the roentgen 
energy delivered under the same conditions 


TABLE i 


1 

Author I 

K.V. 

F.S.D. 
Ma. in cm. 

Filter 
mm. Al. 

# Field 
in sq. cm. 

Min. E.D. 
in min. 

E.D. 
in min. 

Rocnt. 
per sec. 

Remarks 

E.D. in 
R-units 3 

Erskine 

00 

10 

25 

0 

2x2 

0.66 

1.33 
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25 

1 0 
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1.33 
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Gaertner 

100 

2 

30 

0 
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Mean value 

384= 


1 100 

2 

30 

1.0 



20 


given : 380 R 

398= 

^German and American roentgen units are different. Ac- 

*Seven hundred p , measured on patient. 


cording to Glasser, the German R 

is 50 per i 

cent higher 

E.D. 

for this radiation i 

(German units}. 


than the American K Frik, Klein. 

and Gaertner use the 

^Chamber 

on water phantom or natient. 


German value; the other figures in the last column refer to 

r*Chambcr 

in air. 




the American unit. 


termine the limit exposure in diagnostic 
work. His figures (see Table I) for the 
minimum and full E.D. appear somewhat 
low compared with our results. It must be 
remembered, though, that only 60 K.V. 
were used in his work. Recently Erik (7) 
presented the results of a series of measure- 
ments on diagnostic apparatus with the Sie- 
mens dosimeter. However, his erythema 
dose is undoubtedly too high (Table I), due 
to the fact that 700 R (German unit) are 
assumed as an erythema dose for the quality 
of radiation he employed; this would corre- 
spond to over 1,100 R as defined in this 
country. Based on the average of roentgen 
units required for an erythema dose when 
using 70 to 100 K.Y., as given by Meyer 
and Glasser (8) and also on the skin tests 
done in our laboratory on six adults, we 


by the diagnostic machines and the diag- 
nostic Coolidge tube with the small therapy 
machine and a standard air-cooled 200 K.V. 
Coolidge tube, revealed less than plus or 
minus 5 per cent difference. Our skin tests 
were, therefore, done with the latter equip- 
ment. The results of these measurements 
are compiled in Table I. It appears that the 
observed and measured erythema doses are 
in reasonable agreement with the values 
given by Meyer and Glasser ( l.c .) and Klein 
and Gaertner (9). For any other distance 
the equivalent time may be calculated; the 
same does not hold exactly true, however, 
in the case of different milliamperage 
(Polile, 10). 

The question arises, then, as to what per- 
centage of the erythema dose is usually ad- 
ministered to the skin in diagnostic work. 
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Using the average figures given in Table I, 
it should not be difficult to arrive at an ap- 
proximate idea concerning the ordinary 
roentgenogram. The only prolonged ex- 
posures take place in the fluoroscopic ex- 
amination, be it chest, gastro-intestinal ex- 
amination, localization of a foreign body, or 
manipulation under the screen. For a com- 
plete gastro-intestinal examination, in our 
department, including fluoroscopy and the 
maximum number of films taken, we find 
that an average of 3 per cent E.D. is given 
to the anterior surface and 60 per cent to 
the posterior surface of the body when using 
75 to 100 K.V., 1.0 mm. Al. filter. Studies 
of the irradiated skin with the capillary 
microscope (Polile, 11) did not reveal any 
of the typical changes due to the application 
of an erythema dose of roentgen rays. 

In this connection, the possibility of an 
idiosyncrasy to roentgen rays should be con- 
sidered. There seems to be an overwhelm- 
ing opinion that no such high sensitivity to 
radiation can explain or excuse an injury. 
This may hold true for the majority of cases 
but not all; it must be stated that perhaps 
once in a long while a patient is discovered 
who shows an extreme susceptibility to 
roentgen rays. In our own experience, we 
observed a young Philippine physician 
whose teeth were examined by roentgen 
rays with the special dental apparatus and 
tube in general use; two days afterwards, 
the circular ports of entry on both cheeks 
showed a definite erythema, which disap- 
peared after four or five days. He was 
free of any signs of Graves’ disease or dia- 
betes; no bromid, iodin, salvarsan, or mer- 
cury medication had been administered pre- 
viously. 


In conclusion, it is emphasized again that 
the figures given in Table I representing 
our own measurements should be regarded 
as relative values, because they are correct 
only for the apparatus and tube where the 
measurements were taken. We feel safe, 
however, in stating that no ill effect should 
result from applying half the energy given 
there as our erythema dose, 2 after due cor- 
rection has been allowed for a different cur- 
rent through the tube and different distance. 
The same amount of roentgen energy may 
be used again after a month, in the average 
case. The experienced roentgenologist will 
have to use his judgment, which can not be 
replaced by any formula. There is only one 
absolute rule: No diagnostic exposure 
whatsoever should be done without insert- 
ing a one millimeter aluminum filter be- 
tween tube and patient. 

^According to a communication from O. Glasser, l’h.D,, 
the mean value is approximately 550 A'. 
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EXPERIMENTAL STUDIES IN CHOLECYSTOGRAPHY 1 

By JULIUS FRIEDENWALD, M.D., MAURICE FELDMAN, M.D., and 
FRANCIS X. KEARNEY, M.D., Baltimore, Maryland 


CTT^HE advent of cholecystography has 
[' unquestionably established one of the 
most valuable contributions to the 
sum of our diagnostic methods in the study 
of gall-bladder disease. This method of 
examination has assumed such importance 
that it has already stimulated many workers 
to further investigations into the numerous 
problems related to gall-bladder pathology. 
It was soon recognized that the intravenous 


method of administration of the dye tetra- 
iodophenolphthalein, as described by Gra- 
ham and Cole, was not entirely satisfactory 
as a routine procedure. Due to the toxicity 
of the drug and the rigid technic required, 
many clinicians have discarded this method, 
preferring instead the oral route. Yet even 
this latter method has not been found en- 
tirely satisfactory, for, up to the present 
time, it has not been thoroughly standard- 
ized, due to the fact that the effect of 
the MCI of the gastric secretion on the dye 
and consequently on the amount that is ab- 
sorbed in order to bring about visualization 
of the gall bladder has not been fully estab- 
lished. It is well known that even in nor- 
mal individuals with the same dosage of 
the dye, shadows of the gall bladder may 
vary in density in various examinations on 
the same individual. Again, the various en- 
teric coatings utilized to protect the drug 
from the action of the gastric juice do not 
entirely prevent the transformation of the 
dvc into its insoluble salt. On this account, 
it seemed important to us to investigate ex- 
perimentally the oral administration of the 
dye in animals in order to more fully de- 
termine the cause of certain of these diffi- 
culties. 


lFrom the Gastro-enterological Clinic of the Department 
of Medicine and the Pharmacological Laboratory of the 
University of Maryland, Baltimore. 


The following problems presented them- 
selves as worthy of investigation: 

1. The visualization of the gall bladder 
by the oral administration of the dye in dogs 
and rabbits. 

2. The determination of the effect of the 
hydrochloric acid of the gastric juice upon 
the dye in its relation to the visualization of 
the gall bladder. 

3. The result, in this respect, of eliminat- 
ing the stomach by 

(o) administering the dye directly 
into the duodenum or other por- 
tions of the small intestine; 

(b) excluding the gastric secretion 
by tying off the duodenum and 
administering the dye directly' 
into the intestine. 

4. The effect of food on the absorption 
of the dye in relation to the visualization of 
the gall bladder. 

5. The effect produced by alkalies on the 
absorption of the dye. 

These experiments were performed al- 
most entirely upon large healthy dogs: in a 
few instances rabbits were utilized. Before 
any experiment was undertaken feeding of 
the animals was carefully regulated, food 
being allowed only according to the indica- 
tions presented by the special investigation. 

1. An attempt to visualize the gall blad- 
der by the oral administration of tetraio- 
doph en ol ph thal ci n. 

(a) Results obtained in rabbits . — In four 
rabbits the dye in a dosage of 15 grains was 
administered through a catheter. The vis- 
ualization of the gall bladder varied. In 
one instance we were able to secure a sat- 
isfactory shadow; in three, no definite 
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shadows were obtained. The results were, 
therefore, inconstant and unsatisfactory. 

(b) Results obtained in dogs. — Sixteen 
experiments were performed for this pur- 
pose on dogs. The results noted by admin- 
istering the dye by mouth in a dosage of 40 
to 75 grains was unsatisfactory. In seven 
experiments the dogs were fed and in nine 
they were starved previous to the adminis- 
tration of the dye. In not a single instance 
could the gall bladder be visualized. 

2. The determination of the effect of the 
hydrochloric acid of the gastric juice upon 
the dye in its relation to the visualization of 
the gall bladder. 

(a) In this investigation 50 to 75 grains 
of tetraiodophenolphthalein in capsules or 
dissolved in water were given through a 
tube. X-rays of the dogs followed at inter- 
vals of 10 minutes, 2 y 2 hours, 3y hours, 5 
hours and again at 7, 7y 2 , 11, 13, 15, 1 6 J />, 
17, 19, 21 y 2 , 24, and 38 hours after the ad- 
ministration of the dye. In not a single in- 
stance could a gall-bladder shadow be ob- 
tained. 

( b ) In a further experiment 12 five-grain 
triple-coated salol capsules (kerasol cap- 
sules triple-coated with salol) were intro- 
duced into the stomach of a dog. There 
were no evidences of a gall-bladder shadow 


OH 



Tetraiodophenolphthalein 

(colorless insoluble form) 


when the animal was examined at 1 2y, 
16, and 1 9y hours. 

It has been suggested that the inability 
to visualize the gall bladder in dogs is due 
to the extreme acidity of the gastric secre- 
tion in these animals. According to Ste- 
wart ( Manual of Physiology, eighth edi- 
tion, page 350) the hydrochloric acid in 
these animals ranges from 0.46 to 0.58 per 
cent. In addition, the unusual amount of 
mucus in the stomach of dogs may possibly 
also play some part in preventing visualiza- 
tion. The sodium salt of tetraiodophenol- 
phthalein is soluble and is transformed into 
an insoluble salt by the action of the hy- 
drochloric acid of the stomach, according to 
the formula below. 

(c) The results obtained following the 
use of dyes not ordinarily affected by acids. 
— Failing to obtain a gall-bladder shadow 
by the methods described above, an attempt 
was made to determine the effect of dyes 
not acted upon or changed by the action of 
acids. For this purpose we utilized three 
dyes advised by Dr. E. C. White, which are 
opaque and probably excreted by the liver. 
Three dogs were used for these experi- 
ments. The dyes administered were di- 
iodotetrachlorfluorescein, acetate of B-tet- 
raiodofluorescein, and B-tetrabromfluores- 
cein, given orally in doses of five grams. In 
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Tetraiodophenolphthalein 
(colored di-sodium salt) 
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not a single instance was a gall-bladder 
shadow obtained. 

(d) Some observations on human beings 
regarding the effect sf the acidity of the 
gastric contents in its relation to gall-blad- 
der visualization . — In 30 individuals in 
whom the total acidity of the gastric secre- 
tion ranged between 30 and 99 and the free 
IiCl between 10 and 69, a gall-bladder shad- 
ow was obtained in 19 and was absent in 11. 
High acidities were noted in both filled and 
non-filled gall bladders. In three eases the 
free HC1 was 50 and above; of these, the 
gall bladder was visualized in two instances 
and was not in one. Two of these patients 
were operated upon; in the one case that 
failed to fill in which the free HC1 was 50, 
total acidity 66, a contracted gall bladder 
with stone in the common duct was found. 
In another case which filled, presenting a 
total acidity of 70 and free IiCl of 50, gall- 
stones were found at operation. In a case 
of duodenal ulcer with a total acidity of 99 
and free HC1 69, a gall-bladder shadow was 
observed. In this case magnesium oxide 
and sodium carbonate were given for six 
days previous to cholecystography. From 
these observations as well as from many 
others in patients presenting high gastric 
acidities, we arc convinced that in these in- 
dividuals the gall-bladder shadow does not 
present the degree of density that one ob- 
serves in individuals with normal acidities. 

On the other hand, in observations in sev- 
eral hundred cases in which cholecystogra- 
phy was performed in human subjects bv 
the oral method, in no instance were we 
able to determine that failure to visualize 
the gall bladder was due in any way to 
high gastric acidity. This is due to a large 
degree, however, to the fact that in order to 
obtain satisfactory shadows a rather large 
close of the dye is required in order to be 
assured that sufficient of the unchanged 
substance passes into the intestine. 

The following table presents a series of 


30 cases in which cholecystography was 
performed, 10 of which came to operation. 
The acidities and operative findings are 
noted. The results indicate that the degree 
of acidity has but a slight influence upon the 
result of gall-bladder visualization in the 
human subject. 


FreeHCl Total Gall-bladder Operation 


1 

30 

Acidity 

45 

Shadow 

+ 


2 

20 

32 

+ 


3 

50 

70 

+ 

Gallstones 

4 

10 

30 

+ 


S 

20 

39 

— 


6 

32 

58 

+ 


7 

27 

52 

+ 


8 

20 

30 

+ 

Cholecystitis 

9 

20 

40 

+ 

Cholecystitis 

10 

22 

30 

+ 


11 

23 

48 

— 

Gallstones 

12 

25 

57 

+ 


13 

30 

50 

— 


14 

30 

57 

— 


15 

36 

so 

— 


16 

34 

45 

— 


17 

22 

46 

+ 

Gallstones 

18 

50 

70 

+ 


19 

20 

35 

— 


20 

50 

66 

— 

Stone Common 

21 

26 

44 


Duct Contract- 
ed Gall Bladder 
Gallstones 

22 

25 

35 

+ 

Gallstones 

23 

30 

46 

+ 

Gallstones 

24 

29 

39 

+ 


25 

40 

55 



26 

31 

51 

+ 


27 

20 

35 



28 

17 

47 

+ 

Cholecystitis 

29 

50 

69 

+ 

30 

69 

90 

+ 


Note: 

+ indicates positive shadows 

; — absence of 

shadow. 





3. The result of eliminating the stomach 
by (a) administering the dye directly into 
the duodenum or other parts of the small 
intestine, either by direct injection or 
through a fistula in dogs. 

Twenty-eight experiments were per- 
formed by introducing the dye in liquid or 
capsule form in dosages of 50 to 75 grams 
into various portions of the small intestine, 
that is, into the duodenum, jejunum, ileum, 
and cecum, respectively. In eight instances 
the dye was placed directly into the duo- 
denum. A gall-bladder shadow was not vis- 
ualized, except in two instances when a 
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faint shadow was observed upon the addi- 
tion of 75 grains of bile salts added to an 
equal amount of tetraiodophenolphthalein. 

In 15 experiments the dye was introduced 
into the jejunum; of these, shadows were 
visualized in six instances, while in four it 
was introduced into the cecum with nega- 
tive results. In one instance, when intro- 
duced into the ileum, a shadow was ob- 
tained. 

These experiments demonstrate that 
whenever the stomach is eliminated and the 
dye is administered directly into the duode- 
num or other parts of the small intestine, 
the gall bladder can only occasionally be vis- 
ualized. 

(b) Excluding the gastric secretion by 
tying off the duodenum and administering 
the dye directly into the intestine. 

Inasmuch as we were unable to obtain 
visualization of the gall bladder constantly, 
due to the high acidity of the gastric secre- 
tion, which produced an acidity of the small 
intestine, we excluded the gastric secretion 
entirely by tying off the duodenum: nine ex- 
periments were conducted with this pro- 
cedure. In seven, following the exclusion 
of the stomach, the dye was introduced into 
the duodenum, and in two instances into the 
cecum. In all nine we obtained constant 
shadows of the gall bladder, indicating that 
the failure of visualization in our previous 
experiments was entirely due to the high 
acidity of the gastric contents. 

4. The effect of food upon the absorption 
of the dye and visualization of the gall 
bladder. — In fourteen experiments the dogs 
were fed (either by mouth or by means of 
injections through various parts of the in- 
testinal tract) a combination of the dye to- 
gether with peptone, erepton or beef extract. 
In not a single instance was a gall-bladder 
shadow obtained. 


5. The effect of alkalies on the absorption 
of the dye. — Realizing that the failure of 
visualization of the gall bladder is due to a 
transformation of the dye, produced by the 
acidity of the gastric secretion, an attempt 
was made to neutralize the acid by means of 
sodium bicarbonate and sodium carbonate. 

In five instances, the soda was given 
either orally with the dye or directly with 
the dye into the small intestine in liquid or 
capsule form, with negative results. One 
dog was given 10 five-grain capsules of the 
dye placed directly in the stomach through 
a tube forced through by means of a stylet. 
In addition, a three-ounce solution of sodi- 
um bicarbonate was introduced. X-rays of 
this animal were taken at intervals of 10, 
12 and 14 hours, but in no instance was a 
gall-bladder shadow revealed. In another 
dog, 12 five-grain capsules were given with 
3 ounces of a solution of bicarbonate of 
soda and introduced in an identical manner. 
On X-ray examination many of the capsules 
showed a beginning disintegration in 10 
minutes. In 3)4 hours all of the capsules 
had disappeared from the stomach. In 5 to 
7 hours the dye was noted in the intestine. 
The gall bladder could not be visualized un- 
der these conditions. Due to the fact that 
sodium bicarbonate contains an acid radical, 
sodium carbonate was used on another dog 
with exactly similar results. 

In the above described experiments an 
enteric-coated capsule known as kerasol was 
employed. 

SUMMARY 

As a result of the foregoing experiments 
on animals the conclusion was reached that 
the visualization of the gall bladder by the 
oral administration of the tetraiodophenol- 
phthalein is unsatisfactory in that in no in- 
stance could a gall-bladder shadow be ob- 
tained. This is entirely due to the high 
acidity which alters the form of the dye 
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into an insoluble salt. Even when eliminat- 
ing the stomach by introducing the dye di- 
rectly into the small intestine, a gall-bladder 
shadow is not constantly obtained until the 
gastric secretion is entirely eliminated by 
tying off the duodenum. Only under these 
conditions were we able to obtain constant 
findings. The visualization of the gall blad- 
der is not in any manner influenced by food 
or alkalies. 

CONCLUSIONS 

From our experiments it is evident that 
the acidity of the gastric secretion plays an 
important role in cholecystography when 
practised according to the oral method. 

On this account, in individuals affected 
with high gastric acidity, the lessened den- 
sity of the gall-bladder shadows should not 
necessarily indicate an abnormal finding. It 


appears to us that whenever the gall-bladder 
shadow is unsatisfactory, an investigation 
into the acidity of the gastric contents 
should be made. 

Finally, inasmuch as the density of the 
gall-bladder shadow depends to a large de- 
gree upon the amount of the dye absorbed, 
large doses should be administered in order 
to be assured that a sufficient amount of 
dye passes into the small intestine in an un- 
altered form. 

It is to be hoped that in the near future 
some new dye may be introduced for pur- 
poses of cholecystography which will not be 
influenced by the acid gastric secretion. 

Note: We wish to thank Dr. H. A. B. 
Dunning, of Hynson, Westcott and Dun- 
ning, for his kindness in furnishing us with 
some of the material utilized in these experi- 
ments. 
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CARDIOSPASM, WITH KINKING OF 
THE ESOPHAGUS FROM KYPHOSIS 

By ALEXANDER B. MOORE, M.D., Section on 
Roentgenology, and PORTER P. VINSON, M.D., 
Division of Medicine, Mayo Clinic, 
Rochester, Minnesota 

Cardiospasm with diffuse dilatation of the 
esophagus is often seen with angulation in 
the lower third of the organ, but it is rarely 
seen with angulation in the upper portion. 



Fig 1. Cardiospasm, with marked dilatation of 
the esophagus and angulation of the upper third. 
Kyphosis of the dorsal spine. 


In a recent report by Schall it has been 
shown that marked angulation of a normal 
esophagus may be associated with kyphosis. 
In the case reported here the esophagus is 
dilated as the result of spasmodic obstruc- 
tion at the cardia, and the angulation in the 
upper portion is probably from spinal curva- 
ture. Another point of interest is the tem- 
porary retention of barium in the upper 
esophageal pouch noted in the roentgeno- 


gram, anteroposterior view. Examination 
of such a film without fluoroscopic observa- 
tion might readily result in an erroneous 
diagnosis of malignant stricture of the upper 
esophagus. 

REPORT OF CASE 

A man, aged sixty-five, was examined at 
the Mayo Clinic November 29, 1924. For 



Fig, 2 Anteroposterior view showing retention of 
barium abo\e the angulation. 


six years he had experienced a sense of ob- 
struction in the median-esophageal region to 
the passage of any type of food, and lie fre- 
quently regurgitated food and mucus after 
meals and at night. Food was regurgitated 
that had been eaten two or three days pre- 
viously. In the course of five years be bad 
gradually lost 75 pounds, but during the laM 
year he had regained 10 pounds. He 
coughed occasionally, following which he 
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regurgitated food. Pain had not been ex- 
perienced. 

General physical examination was nega- 
tive, save for considerable kyphosis. Roent- 
gcn-ray examination revealed wide dilata- 
tion of the esophagus, and obstruction of the 
barium meal at the cardia. The cardia was 
stretched with the hydrostatic dilator and 
complete relief from dysphagia resulted. 

The patient returned for examination Oc- 
tober 27, 1926. The dysphagia had re- 
curred recently, although it was not so 
marked as at the previous visit. Roentgen- 
ograms at this time showed obstruction of 
the barium meal at tbe cardia, with diffuse 
dilatation of the esophagus, and angulation 
in the upper third of the organ, with consid- 
erable sacculation above the angle (Figs. 1 
and 2). Esophagoscopic examination was 
made without difficulty and, although the 
entire esophagus was widely dilated and 
filled with food particles and mucus, a defi- 
nite angulation was not observed. Follow- 
ing another divulsion of the cardia with the 
hydrostatic dilator, the patient was able to 
eat any type of food without the slightest 
difficulty. 
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A CASE OF PNEUMOCEPHALUS 

By X. J. NESSA, M.D., Sioux Falls Clinic, 
Sioux Falls, South Dakota 

The patient, D. P. M., aged 49, male, 
married, native American, by occupation a 
round-house hostler, was referred for X-ray 
examination by Dr. R. \V. Mullen, of Sioux 
Falls. South Dakota, who supplied the his- 
tory The family and personal history was 



! 

Fig. I. First roentgenograph taken Sept. 22, 
1926. Posterior-anterior view. Note the large 
pncumoccphalus on the left side. 


essentially negative. The patient had not 
been operated upon. On the afternoon of 
September 16, 1926, six days before the date 
of the roentgenologic examination, he was 
found standing in his engine cab with blood 
on his face. He was irrational, and on be- 
ing removed from the engine had a con- 
vulsion which lasted two minutes. He was 
known to have been working in the fire-box 
and the probability is that he became over- 
heated and fell, striking his head. He was 
removed to the hospital where he had an- 
other convulsion lasting two minutes. 

Physical examination showed a well de- 
veloped and fairly well nourished man, rest- 
less and talking irrationally. The skin was 
of good color. There was a scalp wound, 
irregular in shape, 4 cm. in length, directly 
above tbe left eye. The examination was 
otherwise negative. The eye reflexes were 
normal. No paralysis or twitching of 
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©logically, no definite evidence of fracture 
into the frontal sinus could be noted. ■ 
X-ray diagnosis was pneumocephalus, 
left, presumably connecting with the frontal 
sinus through fracture. 

REFERENCE 

Dandy, W. E. : Archiv. Surg., August, 1926 (28 
cases reported in the literature). 



Fig. 2. Lateral view, taken Sept. 22, 1926. with 
left side of head toward film. 


muscles. Pulse 90, temperature 98. Blood 
and urine negative. 

Patient remained irrational until Septem- 
ber 19, when he regained consciousness; 
since that time he has continued to be ra 
tional. The convalescence was uneventful, 
the wound healed by first intention; temper- 
ature, pulse, blood and urine were norma , 
and the patient returned to work on October 


15, feeling well. 

Roentgenologic examination was made on 
September 22, at which time a large pne 
mocephalus was noted on the le t . si e > 
frontal area, apparently connecting vi 1 
frontal sinus. Re-exam mation was 
two days later, when this air content* as 
greater.' Another examination 
a subsequent time, when the a,r content was 
becoming less. Final roentgen „ ^ 

made November 9, showing c p 

sorption of the pneumocephalus. Roentg 


A SIMPLE METHOD OF CARDI- 
OMETRY 

By I. S. TROSTLER, M.D., Chicago 

So much interest w ; as displayed in my 
demonstration of this method at the annual 
meeting of the Radiological Society at Mil- 
waukee, that it seems desirable that it be 
given to the readers of Radiology. 



Fig - 1. Device for measuring the 
cardiac shadow (slightly oicr half 
natural size). 

The great value and importance of keep- 
ing accurately informed regarding changes 
in*the size of the heart, from time to time, 
is recognized by clinicians when they arc 
treating or studying cardiac disease, and 
when this may be accomplished by so simple 
a method, it seems certain that all clinicians 
will welcome it. 
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With the technic' about to be described, 
the circumference of the cardiac shadow 
may be measured as easily as reading the 
time on a watch, and almost as quickly. Its 
utility and adaptability should lead to its 
application in practically every heart case, 
either bedridden or ambulatory. 

A roentgenogram is made of the thorax 
of the patient (preferably at 6 feet or 2 
meters film target distance, but any distance 
will do). The outline of the heart shadow 
on the film is now measured by running the 
small wheel at the foot of the instrument 
around the shadow, and the circumference 
is read off in inches or centimeters as pre- 
ferred (see accompanying photograph, Fig- 
ure 1, which is slightly over half natural 
size). 


At such later interval as is desired, an- 
other roentgenogram is made, under the 
same conditions as before (same film target 
distance). The shadow is again measured 
and it will be seen beyond any question, 
whether or not the heart has changed in 
size, and how much. 

The process is as simple as is the telling; 
no lines to draw on the film, no calipers 
needed, and no computation or corrections 
made. 

While showing it at Milwaukee, I was in- 
formed that Dr. Lewis Gregory Cole had 
used a somewhat similar instrument, so that, 
while I am claiming no originality, I still 
feel that the attention of radiologists and 
clinicians should be called to it. The in- 
strument is inexpensive. 
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THE DIAGNOSIS OF CARDIO-VAS- 
CULAR DISEASE 

Heart disease, because of its prevalence, 
its chronicity with coincident economic ef- 
fects, and finally because of its high rank 
as a cause of death, has become a problem 
of the utmost importance. 

This has resulted in the formation of a 
national association for the study of the 
cause and prevention of heart disease, with 
local associations organized for the same 
purpose in many of the large cities. 

Cardiac clinics have been formed over the 
whole country, to care for the cardiac, and, 
incidentally, the collection of material to 
forward this study. 

The diagnosis of cardiac disease in an in- 
dividual involves grave responsibility, when 
it is realized that that individual’s entire 
course in life depends upon the accuracy of 
the diagnosis and the proper evaluation of 
the handicap thereby imposed. Errors in 
diagnosis may determine a course in life that 
is all but ruinous. 

A cardiologist of international fame was 
heard recently to remark that over one-half 
of his consultations were with individuals 
who have been handicapped through a 
wrong diagnosis of heart disease because of 
the presence of an accidental murmur or an 
enlargement within physiologic limits. 
When one realizes the careers that are halt- 
ed, the women who have been denied moth- 


erhood because of these accidental findings, 
diagnosis of cardiac disease must rest upon 
the surest of grounds. 

This diagnosis is not completed upon the 
recognition of a valve deformity, a muscu- 
lar insufficiency, or an arterial lesion. Of 
even greater importance is the determination 
of the etiologic factor, its present activity, 
and the evaluation of myocardial efficiency. 
The three main groups etiologically are 
rheumatic heart disease, syphilitic cardio- 
vascular disease, and arteriosclerosis. 

Rheumatic lesion: The heart disease of 
youth and young adult life results pre-emi- 
nently in deformities, especially of the mi- 
tral valve and, less frequently, of the aortic. 

Syphilitic heart disease, usually in the 
third and fourth decades, is essentially a 
disease of the aorta and aortic valve ring. 

Arteriosclerosis, from the fifth decade on, 
results in hypertension, myocardial degen- 
eration, and nephritis. 

Occurring secondarily to any- of these 
lesions, especially the rheumatic and arterio- 
sclerotic, or as a primary affection, are the 
bacterial endocarditis group produced by all 
the cocci. Of especial importance is the 
so-called subacute bacterial endocarditis, 
usually a Streptococcus viridans infection, 
often unrecognized because of slight evi- 
dences of infection and prolonged course. 
The determination of these factors depends 
upon a careful, detailed history, clinical ob- 
servation, and keen clinical judgment. 

The diagnosis of chronic cardiac and 
vascular lesions rests upon well defined phys- 
ical signs from which accurate pathological 
diagnosis may be made. As a part of these 
physical signs X-ray has become greatly 
used in the form of orthodiagraphy and 
teleoradioscopy, to accurately record the 
size and configuration of the heart and 
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great vessels. By these methods accurate 
measurements may be made of the plane in 
which the chest is examined, usually an- 
terior-posterior, although the lateral plane 
may often be of as much value. These data, 
when obtained with proper precaution, are 
absolutely accurate and have to a large de- 
gree supplanted the observations made by 
percussion. 

The precautions to be taken in regard to 
the evaluation of these findings are: First, 
those of technic, familiar to all radiologists, 
namely, the position of the patient, the peri- 
od of the respiratory cycle, changes in the 
abdomen, such as distention with cardiac 
displacement, etc.; second, there is a con- 
siderable physiologic variation in both size 
and shape. 

Bardeen’s tables, or, with greater detail, 
Groedcl’s tables ( Grundriss mid atlas dcr 
Rontgcndiagnostik in dcr inncrcn Med., 
1914) show the wide physiologic variations 
in the measurements in different age, height, 
weight, and sex groups. 

The simplest classification of normal vari- 
ations in configuration are: 

The usual oblique heart; 

The horizontal heart, with increased 
transverse measurements, usually present in 
the broad-chested individual ; 

The vertical heart, in which the area is 
elongated with narrow transverse measure- 
ment, usually found in the chest of long, fiat 
type ; 

And, finally, the cor pendulum, in which 
the heart is not displaced downward, but is 
as if suspended hv the great vessels and the 
apex docs not rest upon the diaphragm. In 
this type a tracheal tug may be present. 

With these facts in mind, the roentgen 
ray gives accurate measurement and an out- 
line of the configuration, with a graphic 
record of these facts. Within these limita- 
tions the accuracy of the X-ray is unques- 
tioned, but the final diagnosis of even the 
nio>t -implc le-ions must rest upon these 


facts, added to those derived by other meth- 
ods of diagnosis. 

Bardeen has made it possible to determine 
accurately the cardiac volume upon the basis 
of the measurements of the cardiac silhou- 
ette. 

It is to be hoped that the time is not far 
distant when plates taken at the height of 
systole and diastole will make possible the 
determination of the actual cardiac output 
during each systole. Such determination 
will undoubtedly be of great value in the 
determination of cardiac efficiency. 

Until such advances occur the opinions 
formed upon the roentgenologic findings are 
limited to the determination of variations of 
size and form. 

Don C. Sutton, M.D. 


A COMMUNICATION TO THE MEM- 
BERS OF THE RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

Subject: Library of Film Studies 

One of the objects of the Radiological 
Society of North America has been the 
establishment of a library of film studies 
covering the science of radiology and its 
connection with all the allied branches of 
medicine. 

The form adopted was a reproduction of 
the original film or plate on a 5 X 7 film, 
mounted in a mat 8 X 10, having two win- 
dows in it. one 4)4 X M/ 2 for the film, 
the other 5 / 2 X 1 % for the legend. The 
heading is typed in capitals and underlined. 
Tlie legend should not exceed six lines and 
is typed in small type, a single space being 
allowed between the heading and the legend. 
A reduction is first made of the original 
film or plate and from this the reproduction 
is copied. The finished product is a trans- 
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parency which, when arranged on an illu- 
minating box, is an exact reproduction of 
the original film. 

Some members have adopted this method 
for their own libraries and have sent loan 
exhibits made up in this form for the scien- 
tific exhibit at the annual meeting of the 
Society. The mats are obtainable through 
Mr. J. R. Bruce, 2429 University Avenue, 
Saint Paul, Minnesota. They cost $12.00 
a hundred, and are made with either vertical 
or horizontal position of the opening for the 
film. 

There are three ways in which a member 
may contribute to the library: he may send 
the original films (in the flat) or plates to 
the Librarian at Post Office Box 184, 
Rochester, Minnesota; make and forward 
the reductions, or make up and send the 
transparencies. In the former case, the 
original films or plates will be returned. 
With the originals or reductions sufficient 
clinical data for the heading and the legend 
should be sent. In the latter two cases the 
reductions or the transparencies will be re- 
tained in the files of the Society. 

Because of suggestions that have already 
been made, each contributor should state 
his objection or non-objection to reproduc- 
tion in any form or use of his contribution 
in any manner other than for reference and 
study. 

It has been the hope and ambition of 
some that this collection might be developed 
to the point that it would take its place with 
the Museum of the Royal College of 
Surgeons, the Surgeon General’s library at 
Washington and similar institutions as a 
factor in the advancement of our branch of 
the science of medicine. 

Through its members the Society could 
offer to national, state, county and other 
meetings of scientific societies, exhibits that 
' ould do much to educate the profession in 
general in the application of the X-ray to 
diagnostic problems. By similar methods 


members could offer assistance in the pro- 
curing of exhibits for propaganda cam- 
paigns such as “cancer week,” tuberculosis 
work and others of like import. 

Our own scientific exhibits at the annual 
meeting have already attained a high stand- 
ard of excellence; this standard must be 
maintained and improved. Through these 
exhibits the members with greater oppor- 
tunity can do much to educate those of 
more limited opportunity and thus raise the 
standard of roentgenologists on this con- 
tinent. 

International exchanges of exhibits have 
already been attempted on our part. Our 
exhibit at the International Congress in 
London was much appreciated and admired. 
While some of the members have con- 
tributed, the response to our appeals has not 
been as general as the officers of the Society 
would like to see it. 

I ask the members to go through their 
files of rare and interesting cases and send 
the best of them to the Society for the 
library. If it is preferable to send the trans- 
parencies made up, the Society will appre- 
ciate it. If this is not possible, send the re- 
ductions or let us have the originals and we 
will arrange to have the reductions made. 

W e are already active on the preparations 
for the annual meeting and would like to 
have your contribution in plenty of time to 
prepare it for this event. 

V ery truly yours, 

E. W. Rowe, M.D., President. 


SECOND ANNUAL MEETING OF 
AMERICAN ASSOCIATION OF 
REGISTERED RADIOLOGI- 
CAL TECHNICIANS 

This Second Annual Meeting, which was 
held at Chicago, in April, had a four-day 
program of papers, demonstrations, plant 
inspections, and study of special problems. 
Some of the papers presented were as fol- 
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lows: Radiological Organizations, by Dr. 
Benjamin H. Orndoff; Record Systems in 
the Private Office and Hospital, by Dr. 
E. S. Blaine, and Ethics of the Radiological 
Technician, hv Dr. George M. Landau. 

The meeting was well attended, enthusi- 
astic, and voted a complete success. It is 
hoped that from year to year physicians 
will recognize the importance of employing 
technicians who are members of the organ- 
ization, and make it possible for them to 
attend the meetings. 

The Secretary is Mr. F. A. Senechal, 212 
Metropolitan Building, St. Louis. 


THE NEW ORLEANS MEETING 

POST-MEETING CRUISE TO CUBA, HONDURAS, 
AND CANAL ZONE 

Those who expect to attend the New Or- 
leans meeting of the Radiological Society 
will he interested in the plans being made 
for a cruise in the S. S. Parismina of the 
Great White Fleet of the United Fruit 
Company. It was at first expected that we 
would use the S. S. Cartago , hut owing to 
that vessel's going into dry dock, we will 
have its sister ship, the Parismina. This 
palatial steamer has been chartered for an 
exclusive party (provided enough register 

Paris of Call 
New Orleans 
Havana. Cuba 
Cristobal, C. Z. 

Puerta Castilla, Iiond. 

New Orleans 


for the cruise) of agreeable people, for a 
16-day cruise immediately following the 
close of our meeting on December 3. The 
boat is due to leave New Orleans at 11 
a. m., Saturday. December 3, according to 
present plans. The itinerary is given below. 

The listed rates include all the principal 
items of expense such as fare, bed in 
double cabin, meals (a la carte or table 
d'hote , at no extra expense) on ship at all 
times, steamer chair, use of ship as hotel in 
all ports, motor and launch trips while at 
Havana, Panama Canal inspection trip by 
rail across Isthmus, overnight stay in hotel 
and meals on Pacific side. Also a banana 
plantation trip at Puerta Castilla will be in- 
cluded if time and conditions permit. Items 
of a personal nature, such as tips, laundry, 
etc., will, of course, be extra. 

All cabins on this vessel are outside and 
open to sea air and sky. 

State rooms will be assigned in the order 
that applications are received, and as long 
as space is available. Applications must 
give full names of all passengers, kind of 
accommodations desired, and be accom- 
panied by check for $50.00 deposit for each 
person. 

Make checks payable to United Fruit 
Company, but send the check to me, as all 


Arrive 

Mon., Dec. 5, a. m. 
Sat.. Dec. 10, p. m. 
Sat.. Dec. 17. a. m. 
Mon.. Dec. 19, p. m. 


Depart 

Sat., Dec. 3, 11 A. M 
Wed., Dec. 7, a. m. 
Mon., Dec. 12, p. u. 
Sat., Dec. 17, p. M. 


RATES FOR THE CRUISE ARE AS FOLLOWS 

Minimum— Saloon deck $205.00 per person. 

Maximum— Cabin deck 230.00 per person. 

Maximum— Cabin deck (with bath) 290.00 per person. 

Suite de luxe. Promenade deck 720.00 for 1 or 2 persons. 


These rates include the Revenue Tax of $ 5.00 per person. 



BOOK REVIEWS 


81 


reservations must pass through my office. 
The second deposit of $100 is required to 
be paid by September 1 and the balance by 
October 1. 

Special circulars, cabin plans, general lit- 
erature and information may be bad by 
writing me. The actual management of the 
planning of this cruise is in the hands of an 
experienced man, who has handled several 
satisfactory trips for our members. The 
personnel of the party will be passed upon 
by me. The right is reserved to decline ac- 
ceptance of reservation of any applicants. 
This will be a most enjoyable trip, one long 
to be remembered by all who make it. The 
slogan of the United Fruit Co. is “Every 
passenger a guest.” 

Early application will insure considera- 
tion as above stated. 

Cordially, 

I. S. Trostler, M.D. 
Manager of Commercial Exhibits 
and Transportation, 812 Marshall 
Field Annex, Chicago. 


ADDITIONAL HONORS FOR A MEM- 
BER OF THE SOCIETY 

Dr. Leon J. Menville, Counselor for 
Louisiana, is President-elect of the Louisi- 
ana State Medical Society, following upon 
five successive terms as Chairman of the 
House of Delegates. He has also been re- 
appointed on the State Board of Medical 
Examiners for another six-year term, at the 
expiration of which he will have been a 
member of this body for some nineteen 
years. 

Dr. Menville has been active in the mat- 
ter of clearing his State of commercial lab- 
oratories and “quacks.” Rewarding his un- 
remitting efforts and those of the attorney 
for the State Board of Medical Examiners, 
the Assistant Attorney-general, the State 
Finance Commissioner, and others, the 
United States Supreme Court has upheld 


the Medical Practices Act of Louisiana, a 
decision which constitutes a victory for or- 
ganized medicine in every State. In a case 
which has become famous in court annals, 
this present Supreme Court decision not 
only upholds the constitutionality of the 
law, but maintains the right of the courts to 
injunction proceedings and to punish for 
contempt of court; it also upholds the legal- 
ity of criminal court convictions for alleged 
violators of the law. The roentgenologists 
of the State are gratified to have won a 
decision over commercial laboratories and 
irresponsible users of the X-ray. Chiro- 
practors are not barred from Louisiana 
under the law which has just been upheld. 
That law merely requires them to pass the 
examinations and meet the standards of the 
State Board of Medical Examiners, as a 
physician, surgeon, or other practitioner is 
required to do. 

Dr. Menville is a member of the local 
committee, already actively planning for 
the coming Annual Meeting of the Society 
in New Orleans. 


BOOK REVIEWS 


Pneumoconiosis (Silicosis). By 
Henry K. Pancoast, M.D., and Eu- 
gene P. Pendergrass, M.D. Pages 
186. Published by Paul B. Hoeber, 
Inc., New York, 1926. Price $4.00. 


This excellent monograph contains a 
complete description of the roentgenologic 
appearance of the lungs in the various stages 
of pneumoconiosis. There are also chap- 
ters on “Dust” ; The Preventive Measures 
to be Used; The Pathology of the Disease; 
The Occupation in which the Process is 
Likely to Occur and the Probable Effect of 
a Coincident Tuberculosis. A complete 
bibliography is appended. 

The book is carefully arranged, well illus- 
trated, and presents the subject in a com- 
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lows: Radiological Organizations, by Dr. 
Benjamin H. Orndoff; Record Systems in 
the Private Office and Hospital, by Dr. 
E. S. Blaine, and Ethics of the Radiological 
Technician, by Dr. George M. Landau. 

The meeting was well attended, enthusi- 
astic, and voted a complete success. It is 
hoped that from year to year physicians 
will recognize the importance of employing 
technicians who are members of the organ- 
ization, and make it possible for them to 
attend the meetings. 

The Secretary is Mr. F. A. Senechal, 212 
Metropolitan Building. St. Louis. 


THE NEW ORLEANS MEETING 

POST-MEETING CRUISE TO CUBA, HONDURAS, 
AND CANAL ZONE 

Those who expect to attend the New Or- 
leans meeting of the Radiological Society 
will be interested in the plans being made 
for a cruise in the S. S. Parismina of the 
Great White Fleet of the United Fruit 
Company. It was at first expected that we 
would use the S. S. Cartago , but owing to 
that vessel's going into dry dock, we will 
have its sister ship, the Parismina. This 
palatial steamer has been chartered for an 
exclusive party (provided enough register 

Ports of Call 
New Orleans 
Havana, Cuba 
Cristobal, C. Z. 

Puerta Castilla, Hond. 

New Orleans 


for the cruise) of agreeable people, for a 
16-day cruise immediately following the 
close of our meeting on December 3. The 
boat is due to leave New Orleans at 11 
a. m., Saturday, December 3, according to 
present plans. The itinerary is given below. 

The listed rates include all the principal 
items of expense such as fare, bed in 
double cabin, meals (a la carte or table 
d'hote, at no extra expense) on ship at all 
times, steamer chair, use of ship as hotel in 
all ports, motor and launch trips while at 
Havana, Panama Canal inspection trip by 
rail across Isthmus, overnight stay in hotel 
and meals on Pacific side. Also a banana 
plantation trip at Puerta Castilla will be in- 
cluded if time and conditions permit. Items 
of a personal nature, such as tips, laundry, 
etc., will, of course, be extra. 

All cabins on this vessel are outside and 
open to sea air and sky. 

State rooms will be assigned in the order 
that applications are received, and as long 
as space is available. Applications must 
give full names of all passengers, kind of 
accommodations desired, and be accom- 
panied by check for $50.00 deposit for each 
person. 

Make checks payable to United Fruit 
Company, but send the check to me, as all 

Depart 

Sat., Dec. 3, 11 a. m. 

Wed., Dec. 7, a. m. 

Mon., Dec. 12, p. m. 

Sat., Dec. 17, p. u. 


Arrive 

Mon., Dec. 5, A. M. 
Sat., Dec. 10, p. m. 
Sat., Dec. 17, a. m. 
Mon., Dec. 19, p. m. 


RATES FOR THE CRUISE ARE AS FOLLOWS 

Minimum — Saloon deck $205.00 per person. 

Maximum — Cabin deck 230.00 per person. 

Maximum— Cabin deck (with bath) 290.00 per person. 

Suite de luxe. Promenade deck 720.00 for 1 or 2 persons. 


These rates include the Revenue Tax of $5.00 per person. 
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Prostatic calculi. — The authors classify 
prostatic calculi as follows: (a) endogenous; 
(1) associated with prostatitis; (2) with 
prostatic hypertrophy; (3) with tuberculous 
disease of the prostate; (4) with trauma 
plus infection; ( b ) exogenous calculi having 
origin in kidney, bladder, urethra, or diver- 
ticula of bladder; (c) ex-endogenous, having 
a combination of both endogenous and ex- 
ogenous origin. 

Case report: Patient, aged 54, complained 
of swelling at base of penis, urethral discharge 
and dribbling for past 12 years following a 
perineal injury. A perineal abscess had de- 
veloped and was drained; later a fistula had 
developed. Defecation was painful. 

Examination revealed a hard mass about 
the size of a hen’s egg. X-ray showed a 
large stone shadow in the region of the pros- 
tate and kidney stone in the left kidney. On 
operation, a large stone the size and shape of 
a hen’s egg and consisting chiefly of phosphate 
with some oxalates and carbonates, was re- 
moved. 

This case is of particular interest because 
of its unusual aspects — the enormous size and 
protrusion of the stone through the perineum, 
also the exogenous and endogenous etiologic 
background. 

Robert A. Arens, M.D. 

Prostatic Calculi: With Case Report. 
Henry B. Podlasky and David V. Elconin. 
Urologic and Cutaneous Review, January, 
1927, p. 42. 


X-ray therapy of female genital tubercu- 
losis. — In the women’s clinic of the Univer- 
sity of Freiburg, genital tuberculosis is treated 
with medium doses of roentgen rays (180 to 
200 K.V., 2.5 to 3.0 ma, 0.5 to 1.0 Cu. plus 
1.0 Al., 50 cm. F.S.D., 24 X 24 cm. field, 1 
E.D., equal to 170 e corresponding to Fried- 
rich). The author reports 123 cases observed 
between 1918 and 1926. There were 65 cases 
of tuberculosis of the adnexa and 35 cases of 
tuberculosis of the bladder and kidney. Out 
of these, 47, 19, 18 were cured; 17, 7, 0 im- 


proved; 1, 2, 2 had recurrences, and 0, 7, 3 
died. A tabulation of the various applied 
doses and the respective results indicates that 
approximately 25 per cent E.D. over the an- 
terior and posterior abdomen offers the best 
chance for a cure. 

E. A. Pohle, M.D. 

Regarding Therapy of Genital Tuberculosis 
in the W omen's Clinic in Freiburg. M. Wes- 
seling. Strahlcnthcrapic, 1927, XXIV, 459. 


Foreign bodies in the eyes. — Twelve cases 
of foreign body in the retina which caused lit- 
tle or no impairment of vision were reported 
by Hermann Knapp in 1882, and he noted a 
thirteenth case of which he had knowledge. 
He added, however, “that we should not for- 
get that the toleration, even if once estab- 
lished, is not illimited, as the foreign bod)' 
after any number of years may become loose 
and produce irritation, or without coming 
loose may produce repeated attacks of internal 
inflammation.” Examples of both of these 
conditions are on record. 

Numerous authors are quoted, with the 
leading facts concerning their reported cases, 
to which Bulson adds three cases. Of locali- 
zation with the X-ray he says: “After the 
roentgen ray came into use, it became practi- 
cally universal to locate foreign bodies within 
the eye by its aid, and if the foreign bodies 
could not be withdrawn with a magnet, the 
eye was enucleated. In consequence, very few 
cases have been reported within the last few 
years in which foreign bodies have been re- 
tained within the eye.” Notwithstanding the 
exceptions constituted by the cases quoted, the 
prognosis is considered unfavorable by nearly 
all writers on the subject of the retention of 
foreign bodies within the eye. The literature 
is extensively quoted in support of this state- 
ment. 

The present author’s conclusion is marked 
by nicely balanced judgment as to the course 
to be followed in any given case. He says: 
“Every case is a law unto itself, but most of 
our teaching concerning the subject under dis- 
cussion has been toward too much radicalism 
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in electing intervention in foreign body cases. 
The plea, therefore, is made that there should 
be less haste in advising enucleation, and less 
general inclination to be energetic in endeav- 
ors to extract foreign bodies from the pos- 
terior segment of the eye. More time and 
thought should be given to an analysis of the 
conditions presented in each individual case, 
and the possibilities that may follow inter- 
vention and non-intervention. Furthermore, 
more time and care should be given treatment. 
The danger of sympathetic inflammation in 
the average perforating injury with retention 
of a foreign body in the eye is as great after 
the foreign body has been removed as it was 
before, and in either case the well-trained 
ophthalmologist will recognize the time for the 
cessation of conservatism.” 

With the paper is published the lengthy dis- 
cussion it occasioned upon its reading before 
the Section on Ophthalmology of the Ameri- 
can Medical Association, in 1926. Ancil Mar- 
tin, of Phoenix, Arizona, concludes “that the 
tolerance of the eye to intra-ocular foreign 
bodies is dependent on three factors: (1) 
their sterility; (2) their location, and (3) 
their character.” He summarizes his findings 
in 282 cases. John Green, of St. Louis, re- 
ports a case of a copper fragment in the vit- 
reous humor, demonstrable with the X-ray. 
After some weeks of treatment with potas- 
sium iodide and atropine “drops," during 
which the patient was kept in bed, and quiet, 
the formation of a secondary cataract was 
noted. At this time the X-ray failed to show 
any evidence of the fragment, two or three ex- 
aminations proving negative. The question is 
asked : “Is it conceivable that a minute cop- 
per fragment lodged in the vitreous may be 
changed to a salt of copper, and thus be no 
longer demonstrable by the roentgen ray?” 

M. Inglehart. 

Tolerance to Foreign Bodies within the 
Posterior Segment of the Eye. Albert E. Bul- 
son, Jr , /our. Am. Med. Assn., Dec. 18, 1926, 
p. 2071. 


Hydatid cysts. — The author reports that 
spontaneous recovery occurs in 90 per cent of 
tie cases of hydatid cyst situated in the center 


of the lung which open spontaneously into the 
bronchi, and artificial pneumothorax is rarely 
required. Sometimes, however, the natural 
process of recovery is tedious, so that For- 
lanini’s operation appears applicable in the 
following types of cases: (1) when the nat- 
ural process of recovery, observed by periodic 
radiographic examination, is delayed, especial- 
ly if prolonged expectoration of hydatids is 
complicated by recurrent hemoptysis; (2) 
when the cyst situated in the center of the 
lung gives rise to a persistent cavity contain- 
ing air and pus, indicating a loss of plasticity 
in the tissue of the lung surrounding the cyst, 
due to absence of pleural adhesions; (3) 
when, in the presence of vomicee, accompanied 
by deterioration of the general condition, ra- 
diologic examination does not show the exact 
site of the cavity which requires evacuation. 

Artificial Pneumothorax in Hydatid Dis- 
eases of the Lung. F. Deve. Arch. Med.- 
Chir. de I’App. Resp., April, 1926, 1, No. 2, p. 
125. (Reprinted by permission from Brit. 
Med. Jour., Oct. 9, 1926, p. 54 of Epitome of 
Current Medical Literature.) 


Roentgenotherapy of spinal cord tumor. — 
It is suggested to treat all spinal cord tumors 
before operation, with roentgen rays, preceded 
and followed by lumbar puncture. The tech- 
nic used in six cases was 38 to 40 cm. spark 
gap, 0.5 Zn. plus 2.0 Ah, oval field of 3 cm. 
diameter, 5 to 7 H, three series, six weeks and 
six to twelve months after the first exposure, 
repetition. Details, it is said, are to be pub- 
lished in a future article. 

E. A. Pohle, M.D. 

Therapy of Transverse Lesions of the Spinal 
Cord. Oskar Weil. Strahlcnthcrapic, 1927, 
XXIV, 745. 


X-ray therapy in urology. — In hyper- 
trophy of the prostate the author advises 70 
to 80 per cent of the S.U.D. to the gland. 
The following fields are treated: (1) P er * 
neum; (2) over the symphysis pubis; (3) 
between the coccyx and anus. He makes t u 
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irradiation in one sitting whenever possible. 
Tenesmus, which usually results from such 
massive treatment, can be obviated by proper 
preparation. The intestines are thoroughly 
emptied, and an oil retention enema is given 
every evening for from four to six weeks 
after the treatment. Belladonna is given for 
the tenesmus of the bladder. Among 87 
cases treated, 68 were completely freed of any 
trouble. Only the large soft prostatic adeno- 
mas react favorably to X-ray. 

Carcinoma of the prostate: Possibility of 
injury to the bladder is very great when treat- 
ing this condition, as from 90 to 100 per cent 
of the S.U.D. is required to reach the tu- 
mor. The author used the same technic as 
for hypertrophy of the prostate, but outlined 
two fields in the region of the symphysis. In 
addition, the glands must be treated. Indura- 
tion of tissue is a complication following ir- 
radiation of carcinoma of bladder with roent- 
gen rays. 

Histologically, carcinomas of the bladder 
are mostly of the adenoma-carcinoma type, 
which show the least radiosensibility and con- 
sequently 100 per cent must be delivered to 
the tumor. Wintz combines roentgen therapy 
with coppering. 

Robert A. Arens, M.D. 

Experiences with Deep Roentgen Therapy 
in Urology. H. Wintz. Urologic and Cuta- 
neous Review, January, 1927, p. 9. 


Experimental cancer. — The author finds 
that experimental tar cancer in the mouse’s 
skin can be caused to disappear entirely with 
almost the same dose as in the case of human 
cancer of the skin. Disappearance of the tu- 
mor is followed by a “radium sore,” which 
also heals up in course of time. Complete 
healing of the tumor by this method is a strict- 
ly local phenomenon. No effect from irradia- 
tion on dissemination of the growth was ob- 
served in these experiments. Histologically 
the effects of irradiation were shown by the 
following appearances, which reached their 
fullest development in from two to four days: 


(1) changes in the tumor cells, consisting in 
swelling of the nuclei, basophilia of the plasma, 
and the accumulation of large masses of nu- 
clei; (2) disturbance of mitosis; (3) kcrati- 
nization ; (4) engorgement of the blood ves- 
sels. Subsequently the irradiated tumor cells 
are invaded by other cells, especially polymor- 
phonuclear leukocytes, and later all kinds of 
connective tissue cells. The arteries in the ir- 
radiated area often show much thickening of 
their walls, whereby the lumen of the vessel is 
narrowed. After destruction of the tumor the 
space is occupied by newly formed connective 
tissue and fat. 

Radium Treatment of Experimental Tar 
Cancer. G. Stocl. Ncdcrl. Tijdschr. v. Gc- 
ncesk., J amtary S, 1927, p. 234. (Reprinted 
by permission from Brit. Med. Jour., March 
19, 1927 , p. 55 of Epitome of Current Medical 
Literature.) 


Irradiation of the ovaries and offspring. — 
Following a brief discussion of the present 
status of the treatment of ovarian dysfunction 
with small doses of roentgen rays, the author 
reports the case of a young married woman 
who had been treated for amenorrhea, in Oc- 
tober, 1924. Regular menstruation started in 
December and a two-months pregnancy was 
diagnosed in June, 1925, a normal child being 
delivered in February, 1926. The child is 
healthy and shows no abnormalities. 

E. A. Poiile, M.D. 

Treatment of the Ovaries with Small 
Doses of Roentgen Rays, and Pregnancy. E. 
Heimann. Strahlcnthcrapie, 1927, XXIV, 
733. 


The biliary tract. — In discussing the path- 
ogenesis of cholecystitis, the author gives 
evidence to show that one neglected idea of 
its origin is by way of the lymphatics from a 
pre-existent hepatitis. The frequent associa- 
tion of cholecystitis with other infiammatorv 
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lesions of the portal system, vie., duodenal 
ulcer, chronic appendicitis, ascending colon 
stasis, etc., is perhaps explained on this basis. 

Cholecystography is defined as a test of the 
only two functions of the gall bladder known 
at present, namely: (1) Regulation of the 
pressure within the biliary tract, and (2), con- 
centration of contained bile. Partly because 
of this reason, it will detect even early and 
comparatively mild cases of cholecystitis. As 
to choice of opaque substance, the author con- 
cludes that phenoltetraiodophthalein causes 
fewer toxic reactions than tetraiodophenol- 
phthalein, and further, that intravenous ad- 
ministration is less toxic than oral adminis- 
tration. 

The mechanism of emptying of the gall 
bladder is discussed, and much doubt is cast 
upon Meltzer's hypothesis of reciprocal in- 
nervation of the gall bladder and the sphincter 
of Oddi, by the following conclusions: 

1. The muscle of the gall bladder seems to 
play at most a minor role in its emptying. 

2. The mechanism of emptying seems, on 
the contrary, to be largely passive, in which 
the important factors are the elastic recoil of a 
distensible viscus, gradual washing out of the 
gall bladder by the ingress of fresh hepatic 
bile, and change in the intra-abdominal pres- 
sure. The gall bladder never empties com- 
pletely. 

3 The control of the outflow of bile from 
the common duct is dependent chiefly on the 
tonus of the duodenal wall, and those sub- 
stances which are supposed to have a some- 
what specific effect in emptying the gall blad- 
der probahh owe their action chiefly to their 
ability to induce peristalsis of the duodenum 
with a resultant milking action of the common 
duct. 

In discussing [Jr. Graham’s paper, Dr. 
Hurst, of London, asked how it was possible 
to explain the occurrence of biliary colic, when 
a stone was impacted in the cystic duct, except 
by actice spasmodic contractions of the gall 
bladder. He also stated that in diagnosing 
cholecystitis, it was best to let cholecystog- 
raphy precede the examination by Lyon’s 
method, as when Graham's method failed to 
give a shadow of the gall bladder, it was clear 


that the Meltzer-Lyon method would also fail 
to procure a specimen of bile from the gall 
bladder, and might procure a specimen of 
normal bile even in the face of gross gall- 
bladder disease. 

Professor D. P. D. Wilkie, of Edinburgh, 
considered that the immunity of the male sex 
from symptoms following injections of the 
dye, compared with the female sex, was note- 
worthy, and possibly of some significance in 
relation to the comparative immunity of the 
male sex from biliar}' disease. He went on 
to say that the retention by the gall bladder of 
a constant residuum of content might explain 
in some measure the liability of the gall blad- 
der to calculous disease, and also the relatively 
silent course which gallstone cases so often 
pursue. 

Dr. Illingworth, of Edinburgh, believed that 
oral administration of the dye was obviously 
the method of choice, but until, however, com- 
plete absorption of the drug from the intestine 
could be insured, accurate results could be 
hoped for only by intravenous injection. 

Wallace Dundas Mackenzie, M.D. 

Discussion on Some Recent Developments 
in Our Knowledge of the Biliary Tract: 
Opening papers. Evarts A. Graham and 
Arthur F. Hurst. Discussed by D. P. D. 
Wilkie, C. F. W . 1 llingivorth and others. Brit. 
Med. Jour., Oct. 16, 1926, No. 3432, p. 671. 


Diverticulum. — Patient, aged 66, had 
complained for two years of frequent and dif- 
ficult urination. Abdominal examination re- 
vealed the presence of a large mass extending 
to the left of the umbilicus, thought to be a 
large distended bladder. It was tender on 
palpation. Two cystograms w'ere taken, twen- 
ty-four hours apart. The first showed a large 
distended bladder with a large indefinite shad- 
ow to the left of the bladder. When it was 
repeated, the diverticulum did not show. On 
operation, a large diverticulum was found 
which contained twelve ounces of pus. It 
did not communicate with the bladder. With 
both the bladder and the diverticulum open, 
the opening through which the diverticulum 
had previously connected with the bladder 
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was located high on the left lateral wall of 
the bladder. It was entirely closed at this 
time. 

Robert A. Arens, M.D. 

Diverticulum of the Bladder: Report of 
an Unusual Case. Ira R. Sisk. Jour. Urol., 
February, 1927, p. 255. 


Successful radiation treatment. — This 
case is reported, according to the author, be- 
cause of the absence of early and extensive 
metastases and the fact that the patient is 
clinically well six and a half years after the 
treatment. 

The patient was a man 34 years of age, 
with a large mass in the nasopharynx, show- 
ing evidence of recent hemorrhage. A further 
large mass occupied the area behind the pos- 
terior pillar of the fauces on the left side and 
a similar but smaller mass was on the right. 
The glands in the posterior triangle of the 
neck on both sides were enlarged and in- 
durated, the larger on the left. The diagnosis 
was confirmed by biopsy. Radium was im- 
planted into the nasopharyngeal neoplasm and 
into the mass of the neck. As is frequently 
the case when a surgeon reports treatment 
with radium, many essential factors of the 
dosage are left out of the report. _ In this 
case, the statement is made that a 50 mgm. 
tube of radium bromide was placed in each 
of these areas. This is equivalent to 26.75 
mgms. of radium element in each area No 
statement is made as to screening. The time 
in situ was six hours. Five days later, one 
Sabouraud pastille dose of X-ray was given 
to each side of the neck through 3 mm. ol 
aluminum as filter, with the central rays di- 
rected toward the nasopharyngeal region. . ne 
week later the man’s condition had much im- 
proved. Breathing through the nose had be- 
come comparatively easy and deafness v as i 
minished. Five days later the X-ray was 
peated, and ten days later radium was again 
inserted for six hours into the mad. .s hnrnLen 
growth. This gave seventeen daj si ctuee 
the radium applications. Nine days later, m.. 


twcniy-six days from the beginning of the 
treatment, the post-nasal space was found to 
be free of growth. Ten further X-radiations 
were given within a period of five months, 
the nasopharynx remained free of growth 
and the glandular induration and enlargement 
completely disappeared. There have elapsed 
at the time of the report, six and a half years 
since the initial treatment, and there is no evi- 
dence of either primary growth or metastases. 
The patient appears well and healthy, with 

H. J. Ullmann, M.D. 

k , A _ CaS< L °f lymphosarcoma of the Naso- 

Hector A r T,Lm"’ R T° di ""‘ X ' m ^ 

No. 5rn. f t? Lmc «' F ' b ■ 


Hilum tuberculosis. — The usual descrin 
t'ons of actual lesions of hilum n , n ?" 
as demonstrated by the roentv, ubercul osis 
what vague, both^ to ^Z^"*** 

ance. The author . approach^ 

abnormal changes in the lunvs in t ,„„ ‘ 

(1) discover what elements o” lung struc' 
ture might be differentiated under the cLr .1 ~ 
conditions, and (2) the effect of cardia 
movement on the lung detail. For the 
phase he examined 400 pairs of excised lun s 
both anatomically and radiologically • He 

found that practically every case of hilum tu- 
berculosis showed some apical involvements 
Calcium infiltration is the sole distinctive 
roentgenographic indication of the site of 
lymph nodes within the limits of the medi- 
astinum. Calcium-free glands, however en- 
larged, failed to cause perceptible intensifi- 
cation of the mediastinal shadow. 

As regards the second phase, he showed 
that in only one case did the nodules pro- 
ject beyond the zone occupied by the crossing, 
branching, and overlapping vessels, and an 
X-ray film, unless taken at 0.05 seconds, could 
not show clear detail because of the move- 
ment. 

The protrusion of the mediastinal wall be- 
yond the shadow of the spine and sternum by 
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caseous lymph nodes is rare except in fatal 
infantile cases. Shadows simulating calcifica- 
tion are thrown by vessels axially radiated. 

There is no symptom complex which is 
characteristic of tuberculosis of the tracheo- 
bronchial lymph node, but the quantitative tu- 
berculin reaction gives important indication 
as to the activity of the lesions in individuals, 
more especially in infants. 

Robert A. Arens, M.D. 

The Diagnosis of Tracheobronchial Tuber- 
culosis. F. Maurice McPIicdran. Am. Jour. 
Med. Sci., February, 1927, p. 245. 


Small doses of roentgen rays. — The au- 
thor has seen good results from small doses 
of roentgen rays (^j to '/> to 1 H, 25 to 75 
cm. F.S.D.. 1 to 3 Al., 0.5 Zn. plus 1.0 Al.) 
in periostitis, bronchitis, diabetes (?), pelvic 
inflammatory disease, surgical tuberculosis, 
and hemolytic anemia ; failures were cases of 
chronic pneumonia, endocarditis, and perni- 
cious anemia. 

E. A. Pohle, M.D. 

Regarding Treatment with Small Doses of 
Roentgen Rays. A. 11 cllcbrand. Strahlcn- 
therapie, 1927, XX IF, 72S. 


Prostatic pathology. — Deep X-ray ther- 
apy in cases of carcinoma of the prostate is of 
no practical value. Symptoms of adenoma of 
the prostate (hypertrophy of the prostate! are 
due to the congestion and inflammation of the 
mucosa, rather than to the enlargement of 
the gland itself, conditions which are amena- 
ble to X-ray treatment. The author advises 
several courses, each course consisting of four 
exposures of 1 S.U., as follows: (1) supra- 
pubic area; (2'i sacral; (3) perineal, and 
(4j rectal. The technic over the suprapubic 


and sacral areas is 9-inch gap, 5 ma„ 3 mm. 
Al. filter, 8-inch S.T.D.. 9 min. Over rectal 
and perineal areas: 9-inch gap, 5 ma., 3 mm. 
Al.. 11-inch S.T.D., 14 min. He treated 19 
patients, 16 of whom improved, as follows: 
definite alleviation of urgent symptoms, in- 
creased freedom in passage of urine, disap- 
pearance of dribbling and dysuria, and gene,, 
improvement in condition. There was no re- 
duction in size of the gland, but the effect was 
due to the relief of congestion of the mucous 
membrane. The author advises this therapy 
only as a palliative means in cases of poor 
surgical risks. Surgery is the only cure, with 
but a 3 per cent mortality. X-ray does not 
sterilize an infected focus. 

Robert A. Arens, M.D. 

Deep Roentgen Therapy in Disease of the 
Prostate Gland. Joseph A. Lazarus. Jour. 
Urol., January, 1927, />. 37. 


Symptoms and treatment of ureteral 
stricture. — Ureteral stricture is a common 
condition, encountered by every practitioner. 
Pain in the abdomen or back is the usual chief 
complaint, with the result that many patients 
suffering from this condition are referred to 
the general surgeon. In women, these symp- 
toms often call for gynecologic examination. 
The ophthalmologist may be called upon to 
relieve headache, which is a frequent com- 
plaint. Tonsils may be the source of infec- 
tion in many ureteral strictures. Even urol- 
ogists may be led astray on account of the 
easy passage of a catheter. In all cases di- 
agnosis can be made by ureteral catheteriza- 
tion and pyelo-ureterograms. The article is 
well illustrated by many ureterograms. 

L. R. Santk, M.D, 

Ureteral Stricture in Male and Female. 
Howard L. Tolson. Sttrg., Gyncc. and Obst., 
January. 1927, p. 43. 
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23 Cliff Street COOPER <§& COOFElp New York 


Special Offer on — 

Scireeinis aiadl Ca§§e46e§ 



COMPLETE UNITS AT SPECIAL PRICES 

(A complete unit consists of a pair of Intensifying Screens 
mounted in Cassette) 



"Crown” 

“Eastman” 

“Buck” 

“Patterson” 

“French” 

SIZE 

Unit 

Unit 

Unit 

Unit 

Unit 

8x10 

$2I.gO 

$21. go 

$21.90 

$24.85 

$28.00 

10 x 12 

29.IO 

29.IO 

29.IO 

34.50 

40.80 

II x 14 

35.50 

35-50 

35-50 

43.20 

54-00 

14x17 

49.20 

49.2O 

49.20 

60.00 

69.OO 


The above Standard makes of Intensifying- Screens, as well as Cassettes, 
are always carried in stock for Immediate Delivery. 

C & C Aluminum Contact Cassettes arc furnished with above units. Other 
makes of Cassettes carried in stock and can be furnished at slightly higher prices. 




X-RAY SUPPLIES 


CHEMICALS 
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BRADY’S POTTER BUCKY DIAPHRAGM 

CURVED AND FLAT TOP STYLES 

FOR FINEST 
RADIOGRAPHIC 
WORK 



^ $250.00 


Our Potter Bucky Diaphragm was 
the first # on the market. Several thou* 
sand satisfied users are our best “ads." 

Our fine type grid is a proven suc- 
cess, giving finest detail with the con- 
trast so necessary on obscure cases of 
gall-bladder, kidney or spine diagnosis. 
Our speed control is famous tor re- 
liability and accuracy. 

We believe it is the best value on the market. Made in large quantities, the price is very low for such a high 

g rade accurate mechanism. The electrically welded frame and base make it practically indestructible.^ No castings, to 
reak. No warping. .No continual “service” required to keep it in operation. Operates in either horizontal or vertical 
position. Special devices to center all makes of cassettes. Exposure distance from 1 6 to 40 inches. Permits stereo- 
scopic exposures. Timing, 1 to 90 seconds. Electric contacts for making exposures automatically while grid is moving. 
All Buckles furnished with compression band and winding attachment at no extra charge. 

NO X-RAY LABORATORY IS COMPLETE WITHOUT ONE. 

This is made in two sizes, one taking 14x17 cassettes either way, the other tak- 
ing 1 1x14 cassettes in one direction and 10x12 cassettes both ways. Smaller size 
arranged to take head clamps and rods to tilt for head work. Both have electric contact device for operating exposure 
switch as regular equipment. 

Curved top style for 14x17 cassettes; Aluminum top with compression band and winding attachment $250.00 list 

Flat top style for 14x17 cassettes; Bakelite top with compression band and winding attachment 260.00 list 

Flat top style for 11x14 cassettes; Bakelite top with compression band and winding attachment 175.00 list 

Curved tnp Ilucky table $ 160.00 Flat top Bucky table .$260.00 Tube stand and rail*! n . $ggn,nn 

R TTriT Y-DHR A PH A very fast screen, with durable, cleanable surface. Highest grade screens at a low 
DUv^Iv A 11 j |St p ricc w Jt|j heavy cash discount for quick payment. 

PATTERSON Favorably known for years. Cleanable, fast screens, used for years in large quantities. 


FLAT TOP BUCKY 


EASTMAN SCREENS 
CASSETTES 

Thin front. 


Smooth surface, cleanable, preferred by some laboratories. 


tng, 


We recommend Buck cassettes as being the best value on the market. Solid frame 
and back with many exclusive features. Superior contact. Light weight. Non-warp- 
Best for fast, accurate work. 

ah maxes 01 screens are sold singly or in pairs. We will mount them in your own or in new cassettes without 
charge. We will allow a discount of 20 per cent from list on Buck cassettes when ordered with screens. Send for spe- 
cial price list showing net prices on the cassettes alone or when mounted with screens. 

STONE OR ENAMELED DEVELOPING TANKS 

At this season a good tank is a valuable asset, as cold wash water will chill the developer, causing thin films with 
little detail and very slow development. Soap stone tanks are the best value, being practically indestructible. Our six- 

frinl* ic lit* t.nl/ . . . 

There Campartnrnfs 


compartment tank is considered the best designed tank 
made. All our regular stone tanks have a chamber next 
to the developer for ice or hot water, for maintaining 
the (let eloper at the proper temperature. The five- and 
six-comnartment tanks also have a 4-inch air space next 
the washing chamber. The five-compartment tank is ex- 
cellent for general laboratory use. For hospitals or spe- 
cialists we recommend the six-compartment tank. 

SOAP STONE TANKS 4-Comp. 5-Comp. 6-Comp. 
F. O. B. Chicago, Brooklyn or 
Boston 


* « •rvmpanrtrms 

!5 inches Joruj inside 


Otrrfloh) 


^Ttese Compstfmenb 

torr} 


r. O. 13. Virginia factory. 
l-.NAMEt.BD TANKS 
vCnmpartment style. 


• $59.°o 
- $50.50 
8x10 
-$25.50 


$67.25 

$56.50 

11x14 

$27.00 



EARTHENWARE TANKS- $57.50: j-Corap. style, $48.00 

F. O. IS. Akron. 

These prices subject to a 10 per cent discount .... . 

for cash in 10 days. - — 40 $ inches - 

DR. GRANGER’S MASTOID LOCALIZER AND SPHENOID MASK 

These are the greatest aid in fa«t, accurate head X-Ray diagnosis ever made. You can duplicate the exact position 
every time and standardize your work. Impossible to go wrong if used with proper angle blocks furnished. Made for 
use with any make cassette desired. Prevent mistakes in diagnosis of mastoid conditions and make stereoscopic work 
unnecessary by using Arcelin position. Specify outside size of your 8xio cassette when ordering. 

Mastoid localizer set with 13 degree double tilt angle block ; . . - — $20.00 

Mask for sphenoids and frontal sinus with 17 degree to 23 degree combination bloc k — — X3.00 


TETRA-IODIDE for 

VISUALIZATION OF 
GALL-BLADDERS 
A standard make for intravenous use. 
too gram bottle- 
35 gram bottle- 


5 zY* gram ampules- 


For oral administration. 

Per 
too 

H gram capsules $4x0 

5 grain capsules 5.00 

5 grain table?*- 7.50 


$8.00 
■ 5-So 
• 5.00 

Ter 

tooo 

$36.00 

57.00 

60.00 


BARIUM SULPHATE 

Our “Paragon” Barium has been 
the standard for twelve years. Pur- 
est available. Economical. A very 
dense product giving sharp shadows. 
“Regular.” “Semi-fluff” or fluffy 
type*. Used by hundreds of promi- 
nent roentgenologists. 

5 lbs $1-75 50 lbs $t2.50 

to lb* 3.50 too lbs 20.00 

2 < lbs 7-$o 300 lbs 57- 00 

Freight prepaid on zoo lbs. or over. 


DENTAL MOUNTS 

We furnish both cardboard and all- 
celluloid mounts low prices. Send 
for quotations on sizes and styles de- 
sired. We are^ sure to save you 
money and furnish you mounts that 
please. Heavy cash discounts al- 
lowed from standard list prices. Get 
our latest circular. 


PIT 1* p, nnnrn We handle a complete line of X-Ray supplies. Ve can promise quick shlprr 
1*11 iVl able merchandise at low prices and liberal discounts. Get our quotations 

* *»-** "* bUPPLIES place your order elsewhere. Don't throw away good money. Before 5 
investigate. 

GEO. W. BRADY & CO. 802 south we.tem CHICAGO 


quick shipments of reh- 
before you 
you invest — 
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Buck Kidney Films 


W ITH the rapid progress made in extending the use of X-ray Film in 
pre-operative surgery, it is only natural that X-ray Film, when 
properly prepared, should be found of value under certain conditions 
in operative surgery. 

One of the most recent developments in this new field is the advantage 
offered by raying a kidney after it has been lifted by the surgeon and held 

in position by gauze strips 
or tapes. A specially pre- 
pared metal backed film 
is then slipped beneath 
the kidney. 


A radiograph of this 
kind unquestionably has 
a decided advantage over 
fluoroscopy, in addition to 
which it affords a perma- 
nent record. 



Use of the Kidney Film will produce far more detail, showing the exact 
size, number, and position of any stones existing in the kidney than could 
possibly be secured otherwise, which is a very important feature when ap- 
plied to radiographs made for the purpose of finding particles of calculi 
remaining in the kidney after an operation. 

Technical instructions accompany each box of Kidney Films, which are 
packed 6 films to the box, size 3}i x 4H inches. 


BUCK X-OGRAPH COMPANY 

SAINT LOUIS, U.S.A. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
* 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 

14 
4 
4 
4 
4 
4 
4 
4 
4 
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Swan-Myers Iodeikon Capsules are simply gelatin 
capsules containing 0.25 Gram of Iodeikon (tcliolha- 
lcin sodium, N. N. It.) manufactured by llic Mallin- 
ckrodt Chemical Works, and arc doubly coated to 
protect the dye from gastric digestion. 


This shows the outer coaling which is n hard, highly 
polished, sugar coating. This coating is not easily 
cracked nor pealed, and it docs not melt or smear 
when the capsules nrc handled. Their appearance and 
size are quite acceptable to the fastidious patient. 


The first coating which is put on these capsules is the 
special Swan-Myers keratin coating which contains no 
salol or other active medicinal ingredients. 

This keratin composition coating protects the gelatin 
capsule containing the Iodeikon, from the acid juices of the 
stomach, but dissolves in the alkaline fluid of the in- 
testines. 

The amount of keratin used on each capsule has been 


determined, by X-ray experiments, as that quantity 
which when given by the suggested method, and to 
patients having a fairly normal function within the stom- 
ach and small intestines, will pass out of the stomach 
intact, and dissolve fnirly quickly within the small in- 
testines. 

They arc made small In assure the fact that they trill 
not excite pyloric spasm. 


SWAN-MYERS COMPANY 
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These Leading X-ray Houses Supply ] 

Swan-Myers lodeikon Capsules j 


The Engeln Electric Co. 

Superior Ave. at 15. 30th St., Cleveland, 0. 

The ICelley-Koett Manu- 
facturing Co., Inc. 

22 \Y. Fourth St., Covington, Ky. 

Geo. W. Brady & Co. 

S02 South Western Ave., Chicago, 111. 

The Dick X-ray Co. 

3974-76 Olive St., St. Louis, Mo. 

Standard X-ray Co. 

1932 N. Burling St., Chicago, 111. 

Acme. X-ray Sales Co. 

830 Maison Blanche Bldg., New Orleans, La. 

American Vacuum Co.' 

1011 Chestnut St., Philadelphia, 

Ered I. Lactcenbacii . . . 

a Hock. Bottle of m 64 V) rLlr I'Oo’eihate 

J i/,.UU. Canadian prices phis ditty. 


Johnson-North X-ray Co. 

Medical Arls Bldg., Dallas, ‘J'nai. 

K. P. Ki NC1IE1/)15 
2929 Elm St.. l>„lln S 'i 

M T . A. POSENTIIAL X-RAY O). 

412 L. lenth St„ Knns.no City, Mo, 

Standard X-ray Coin*. 

320 Liberty Bldg., l)c< Moim-s, ] m , 4 

IVeinig X-ray Co. 

23 Allen St., Buflnlo. N. Y. 

STANDARD X-RAY SALKS C'o 
1 <S L. S-itli Sl, Xciv Ynr),-, \,Y, 

Western, Surgical Supply 
Company 

I«S Angeles, Cnlif. 

Biological Depot. San Franny, Gdif. 


’-All lodeikon Capsules 
contain the same dye 

Tbe coating on the 
capsules is what makes 
the difference 


INDIANAPOLIS, U.S. A. 


i 1 10DE1K0N 



I0DEIK0N 
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French Intensifying Screens 

With Protective Covering 

THE ONLY SCREEN sold with any form of GUARANTEE or SERVICE 
to you! 

THE FASTEST -SCREEN on the market today, with a range of detail un- 
equaled ! (Prove this by your own comparative tests.) 

SOLD WITH A WRITTEN THREE-YEAR GUARANTEE for EFFI- 
CIENCY, and with a YEARLY RECOVERING SERVICE at $1.00 a 
Screen to keep them 100% efficient and spotless far beyond the Guar- 
antee Period! 

PRICES: 


Size Each Pair 

14 x 17 $30.00 $60.00 

11 x 14 22.50 45.00 

10 x i2 16.00 32.00 


Size Each 

8 x 10 $10.00 

6 y z x 8 y z 8.00 

5x7 6.00 


Pair 

$20.00 

16.00 


( No Replacement for 3 Years and Longer) 


EVERY SALE REGISTERED, and the name of the Purchaser entered 
upon our Service Records for notification as Screens are due for Re- 
covering Service. This supervision insures your Screens being 100% 
efficient during the life of our THREE-YEAR GUARANTEE and 
longer. 

FRENCH FLUOROSCOPIC SCREENS ARE ALSO THE BEST, giving a 
clear, brilliant image with a minimum of X-ray power. Offered at a big 
saving to you. In all sizes — prices upon request. 

Let us send you samples of French Screens and estimate upon 
your Screen and Cassette requirements 








The French Screen 
Company 

507 Hofman Bldg. 2539 Woodward Ave. 

Detroit, Mich. 
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Essential In Modern Urology 



In the past, the obtaining of pyelograms necessitated moving the patient 
from the cystoscopic room to the X-ray laboratory. The resulting incon- 
veniences, discomfort and inaccuracies were considered necessary evils. 

Today, the equipment of the modern urological department includes the 
Squier Cystoscopic X-ray Table and the Wappler Monex. This combination 
provides every convenience for both the Urologist and the Roentgenologist. 

The Squier Table supports the patient comfortably in any position. The 
entire urinary tract is always within the X-ray field, so that shifting the 
patient is unnecessary and catheters are not disturbed. 

The Monex X-ray generator operates in silence; sparks and fumes are 
eliminated and very little floor space is required. 

Send for Bulletins 105- A and 107- A, 

Describing this Apparatus. 

Wappler Electric Company, Inc. 

General Offices and Factory: Show Rooms 

Long Island City, N. Y., U. S. A. 173 East 87th St., New York City 


W 
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PRAISED BY THE NATION 


The Improved 


X-Rax 

>■ 

^^Accessories 


AMES 

739 Boylston. Street 
BOSTON 
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Recent refinements have resulted in a Coating ’with 
features no other capsule possesses l 


1 HADING members of the profession 
4 have tested the new KERASOL — 
have compared its features with other 
coatings. They have been impressed by 
its transparent , non-porous qualities — its 
ability to successfully withstand the at- 
tacks ofgastricjuices,age and temperature 
— its small size and high degree of solubility. 

Many of these roentgenologists have 
written to us describing their experiences 
— others have expressed their satisfac- 
tion, personally. All are agreed that 
KERASOL today ’embodies many dis- 
tinct advantages never before found in 
an enteric coating. 


With this improved type of KERASOL, 
you may be assured of the capsule passing 
intact through the stomach to the small 
intestines, where it will readily dissolve 
in its pure form, affording a sharply de- 
fined visualization of the gall bladder. 

KERASOL capsules are very small and 
hermetically sealed, obviating oxidation of 
the chemical, while unused. They con- 
tain five grains each of the purest type 
Sodium Tetraiodophenolphthalein ob- 
tainable. You may administer them to 
your patients with strong assurance of 
a completely satisfactory result. 


ICKER, 



253 Alexander Street 


ROCHESTER 


♦ 


686-88 Lexington Avenue 
NEW YORK CITY 
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Warning 


The Acme-International X-Ray Company beg to announce the issu- 
anceof theMorrisonPatentNo. 1,617, 267, dated February 8th, 1927, 
on Deep Therapy X-Ray Tube Holders, a typical illustration 
of the invention embodying this patent being shown below. 



C7 r, JE arc advised by competent patent counsel 
U that this patent covers broadly the idcaof 
X-Ray tube holdcrsof such surface characteristic 
means as to operate in the substantial absence of 
corona discharge. It will be appreciated that this 
is abroad and fundamental patent and i' not lim- 
ited to any specific structure, but covers broadly 
the U'e of X - Ray tube holders which substan- 
tially eliminate the production of corona about 
said tube at the operating voltage thereof. 

Under the patent laws of the United States, one 
who manufactures, uses, or sells a patented arti- 
cle may be held as an infringer. Nevertheless, 
to physicians and hospital' who have purchased 
infringing tube holders prior to the issuance of 
this patent, we propose showing our good will 


and friendly feeling for the continuation of the 
U'cof these tube holders by such physicians and 
hospitals. 

However, infringing tube holders purchased 
subsequent to the issuance of this patent, and 
particularly tube holders subsequent to this no- 
tice, will out of fairne's to the stock holders of 
the Acme-International X-Ray Company have to 
be treated in such a way as to protect their 
rights, and it is suggested that persons contem- 
plating the purchase of such tube holders take 
these matters into consideration before making 
future purchases as it is the sincere desire of 
this Company to continue only friendly relations 
with all tno'cmtheX-Rayficld, including those 
who have bought competitive apparatus. 




ACME- INTERNATIONAL X-RAY COMPANY 

Cable Address: INTERACME 711 WEST LAKE STREET CHICAGO, U. S. A. 

^ 

Exclusive Manufacturers of PRECISION CORONALESS X-RAY APPARATUS 
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Fewer retakes with 

Patterson Cleanables 


The Patterson Screen 
Company pioneered 
the art of Fluorescent 
Screens and their prod- 
uct is the accepted 
standard throughout 
the world • 


Write for 
Free Test Screen 

A SAMPLE Patterson 
Cleanable of liberal 
size will be sent with- 
out charge to radiolo- 
gists who wish to test 
its speed, grainlessness, 
freedom from lag, and 
cleanability. 


G RAINLESS, freedom from afterglow, 
speed and uniformity — these are the 
characteristics of Patterson Cleanable In- 
tensifying Screens. 

As a result Patterson Cleanables in the cas- 
sette insure not only accurate diagnosis 
but also reduce retakes to a minimum. 

Measured by these high standards 
Patterson Cleanables are the most eco- 
nomical ever offered to radiologists. 


Patterson 




Screens 


PATTERSON SCREEN COMPANY, DEPT. R, TOWANDA, PA. 
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X-Rays Without the 

Dangers of Electric Shock 

THE MATTERN MANUFACTURING COMPANY 

Announcing 

A NEW DEVELOPMENT IN X-RAY APPARATUS 

the “SAFE X” 


An Innovation 
in the 

X-RAY ART 

New Possibilities 
New Applications 


sdL 


The Trend of 
Future 

Developments 

U. S. and Foreign 
Patents Pending 


The medical profession 
of to-day is burdened 
with great responsibili 
tics, cares and worries, 
and no attempt seems to 
have been made to re- 
lieve some of this nervous 
strain. 

The use of the “X-Ray” 
has considerably advanc- 
ed the science of the 
profession, but has also 
added more responsibili- 
ties and hazards. In the 
light of the foregoing an 
idea was conceived of an 
X-Ray machine that, 
could be put thru all the( 
maneuvers used in prac- j 
tise, with greater ease, 


m 


with a single unit, and in 
a carefree manner, free 
from the dangers of Elec- 
tric Shock, and thus the 
"SAFE X” comes to us 
a realization of this con- 
ception. 

Let us tell you all about 
it. If you now have 
equipment it will be a 
new revelation to you. 
If you have none, it will 
make you interested. 

Our production will be 
limited and orders will 
l be filled in the order 
\ received. 


Distributors 

Wanted 

High Class Dealers Only 




Mattern Mfg. Co. 

2500 Irving Park Blvd. 
CHICAGO, ILL., U. S. A. 
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cJn Outstanding 
Contribution to 
X-Ray Therapy 

From the earliest days of X-ray therapy there have been 
two paramount treatment problems — Safety to the patient 
and Accuracy in dosage. Safety first, then the same Ac- 
curacy as that demanded in prescribing drugs. 

It remained for L-F Research Engineers, long cooperat- 
ing with roentgenologists in their offices and hospitals, to 
solve these problems. In the L-F Treatment Timer they 
have produced an instrument that makes accurate timing 
of treatments a certainty, insures maximum safety to the 
patient, and promotes greater therapeutic results. 



Treatment Timer 

for Timing X-Ray Treatments 


Can be used on any X-ray machine equipped 
with magnetic switch. 

Times from one to fifty-five minutes. 

Automatically turns off current at expiration 
of time period for which it was set, thus elimi- 
nating possibility of over-treatment due to failure 
to turn off machine. A Signal Gong sounds 
whenever current is cut off. 


Maximum safety is insured by a "Patient Re- 
lease” with which the patient can cut off the cur- 
rent instantly in an emergency. 

Current can be turned on or off as many times 
as desired during treatment; the Timer auto- 
matically computes the various periods of actual 
treatment and cuts off current automatically at 
expiration of total time. 


Produced by an organization having fifteen years experience manufacturing timing 
devices for the medical profession 


410-416 Home Street 


THE LIEBEL-FLARSHEIM CO. 

Cincinnati, Ohio, U. S. A. 


A simitar Tinier ( Type T) is made for 
Physical Therapy Treatments 


n Mail Coupon, 


Today 


1 “" 


THE LIEBEL-FLARSHEIM CO., Dept. X, 

410-416 Home St., Cincinnati, Ohio, U. S. A. 

[ ] Please send full information on L-F Treatment Timer. 
I also desire literature on 

[ ] Diathermy [ ] Quartz Lamps [ 3 Radiant Heat Lamp 

i 3 X-Ray Apparatus [ 3 Electric Scalpel [ 3 The Air- 

O-Vac 

[ ] Dr. H. H. Young Urological X-Ray Table 

Dr. 

Address _ 
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in X-Ray work 

Roentgenologists and techni- 
cians in hospitals and labora- 
tories everywhere have found 
Horlick’s Malted Milk to be 
the most satisfactory medium 
for the suspension of Barium 
Salts. It not only holds the 
Barium in uniform and com- 
plete suspension, but is palata- 
ble and offers the patient eas- 
ily-digested nourishment. 


Our X-Ray booklet free 

Horlick’s Malted Milk Corporation 

Racine, Wisconsin 


The Post Graduate Hospital 
and Medical School 

2400 S. Dearborn Street 
CHICAGO, ILL. 

Announces Practical Instruction 
in all branches of 

X-RAY WORK 

Including DEEP THERAPY, 

Treatment of Malignancy with X-RAY 
and RADIUM 
FOR PHYSICIANS 

A Special Course In 

DIAGNOSIS FOR PHYSICIANS 

Also inexpensive short courses in the 
fundamentals of 

X-Ray and Physiotherapy Technique 

given to Physicians* Nurses and Radiologists’ Assistants. 

B. C. Cushway, D.D.S., M.D. 

New Classes are started on 
the First of Each Month. 

For full particulars and information on X-ray Courses 
other post-graduate courses for Physicians and instruc- 
tion for Laboratory Technicians, write to 

POST GRADUATE HOSPITAL AND 
MEDICAL SCHOOL 
2400 S. Dearborn St. 


Schedule of Prices for Reprints of Articles 
Published in RADIOLOGY 



100 

200 

500 

IOOO 

Add’l 1000 

4 Pages 

$11.75 

$14-5° 

$18.00 

$25-50 

$16.25 

8 “ 

21.45 

24.00 

32.00 

41.25 

26.00 

16 “ 

33-75 

37-50 

50.00 

68.75 

38.75 

20 " 

44-25 

50.00 

65-50 

91-75 

54-5® 

24 “ 

53-75 

60.50 

79-25 

1 1 1.45 

63.50 

Cover Add'l 

6-75 

8.00 

n.25 

16.25 

n-75 

Envelopes Printed 
8%xiiJ4 

3-25 

4-25 

7.00 

11.00 

9.00 


The above prices are for reprints supplied in the page size of 
RADIOLOGY on the same quality of stock. If smaller or larger sizes 
are required, special prices must be obtained. Address 


ST. PAUL 


J. R. BRUCE, Business Manager 
2429 University Avenue 


MINNESOTA 
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Comparisons Under 
The Microscope 


show the vast difference between 



BARIUM SULPHATE 

for X -Ray Diagnosis 

and other brands prepared by other methods. 

The hard, sharp crystals., which look like broken glass, shown in ' the first 
four cuts of the series of micro-photographs can hardly be expected to give 
satisfactory suspensions and are furthermore very likely to cause irritation to 
the sensitive linings of the stomach and intestines 





^ ® TS^ Sample 

The excellent physical condition of our product is due to our method of 
manufacture by precipitation from aqueous solution which results in an extreme 
ly bulky, soft, impalpable powder; produces superior suspensions that will not 
settle quickly. 

Write for 1 lb. sample to X-ray Dept., Si. Louis. 

Mallinckrodt Chemical Works 


ST. LOUIS 


MONTREAL 


PHILADELPHIA 


KEW row 
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You, Too, Will Approve 

The Keleket Mobile Unit 





When you see the Keleket Mobile Unit 
you will agree with us that the old 
Latin expression, multiun ill parvo, de- 
scribes this unit better than anything 
we can say. 

That it is successfully meeting the de- 
mands of the physician for a mobile 
unit that can be used for all forms of 
radiographic work, is proven by the 
gratifying number of orders we are 
receiving. 

Experiments were unlimited as we en- 
deavored to construct a mobile unit 
that would embody all the important 
features of the large and more expen- 
sive machines, and still be true to the 
Keleket policy — out of this crucible 
has been evolved the Keleket Mobile 
Unit. 

Counterbalanced ball-bearing tube 
stand is universally adjustable — can be 
turned upside down and placed under 
stretcher for emergency work. 

Unit operates 30 M.A. Coolidge Ra- 
diator Tube up to its maximum ca- 
pacity, occupies minimum floor space, 
and is easily moved on its ball-bearing 
wheels. 


The quality of this Keleket Mobile 
Unit is expressed in its appearance — high-grade materials, Keleket crafts- 
manship, black duco and nickel finish, all combining to give you an apparatus 
that will maintain the dignity of your office. 

Our representative in your territory will gladly confer with you, or write 
for Leaflet No. 9. 

THE KELLEY-KOETT MFG. CO., INC. 

222 W. Fourth St. 

COVINGTON, KENTUCKY, U. S. A. 

“The X-ray City” 


Keleket 

X-RAY EQUIPMENT 


This Summer when 
You Visit New York 

w May we have the pleasure— ?” 



/ T would please us greatly to act as your host when 
you come to New York this summer. Our private 
cars are at your disposal and we should be glad to 
escort you to any of the hospitals or other places of 
interest you might care to visit. 

Make our offices yours ! — Here you will find an 
atmosphere to which you are accustomed. Competent 
stenographers are available for your correspondence 
....personal or otherwise. — Private offices for your 
business conferences. — Assistance in making reserva- 
tions for the theatres, hotels, steamships and trains. 

We should consider it a happy privilege to contribute 
in this small way to the pleasure of your sojourn in 

our midst Come in — we’re only five minutes from 

the Grand Central Station. 


James Picker, Inc. 


739 Boylston Street 
BOSTON. MASS. 


686 Lexington Avenue 

NEW YORK CITY 


253 Alexander Street 
ROCHnsTrn. n v. 



